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FOREWORD

The Human Factors Technical Area of the Army Research Institute
(ARI) is concerned with the human resource demands of increasingly complex
battlefield systems designed to acquire, transmit, process, disseminate,
and utilize information. Research focuses on human performance problems
related to interactions within command-and-control centers as well as
issues of system development, performance, effectiveness, and efficiency.
It is concerned with such areas as software development, topographic
products and procedures, tactical symbology, user-oriented systems, infor-
mation wanagement, staff operations and procedures, decision support, and
sensor systems integration and utilization. '

Of special interest are the human factors problems related to the
integration of human functions into information-processing systems and
to the harmonizing of system components, personnel, and operations in a
battlefield environment. To incorporate human functions and performance
into simulated system operations, a research program at ARI developed a
computer simulation of a generalized human information processing model
(MANMOD). MANMOD permits study of system operations and performance under
prescribed as well as alternative personnel and equipment configurationms.

This user's guide is a companion to ARI Technical Report 413 (Volume IV),
which describes the interface of MANMOD with two computer models, CASE and
SAMTOS, of the Army's tactical operations system (TOS). It documents the
MANMOD computer model in sufficient detail to permit on-line simulation by
users with minimal computer experience and to facilitate program changes by
skilled programmers. This effort supported the Army's cost-effectiveness
analysis of TOS (CEATOS) and the investigation of alternative TOS config-
urations. Earlier reports in the series described sequential versions of
MANMOD: batch processing in Volume I (ARI technical report TR-77-A23),
on~line processing in Volume II (TR-77-A24), and interactive in Volume III
(TR-77-A25). Also, ARI publications TR-77-A22 and Technical Report 407
describe a second-generation model, NETMAN, developed on the basis of MANMOD
research.

Research on systems integration and operations is conducted as an
in-house effort augmented through contracts with organizations selected for
their unique capabilities and facilities for research and development on
human performance and computer simulation. This report represents research
by personnel from ARI and Applied Psychological Services, Inc., under
contract DAHC19-75-C-0001. The effort is responsive to general requirements
of Army Project 2Q762722A765 and to special requirements of the U.S. Army
Combined Arms Combat Development Activity. Special requirements are
contained in Human Resources Need 76-161, "MAN MODEL interface with other
CEATOS support models."”

e

JOSEPH ZETDNER
nical Director
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A DIGITAL SIMULATION MODEL OF MESSAGE HANDLING IN THE TACTICAL OPERATIONS
SYSTEM: V. User's Guide to the Integrated MANMOD/CASE/SAMTOS Computer
Simulation

BRIEF

Requirement:

To develop a user's manual and programmer's guide to the integrated ,
MANMOD/CASE/SAMTOS simulation of the Army's tactical operations system
(TOS). MANMOD simulates activities within a communications station and
assesses the effects of operator characteristics on message-handling
performance to provide estimates of human performance parameters. CASE
simulates the TOS communications network itself and estimates the effects
on TOS performance of number of components and network variations. SAMTOS
simulates the TOS computer hardware and software.

Product:

In the integrated simulation, MANMOD accepts network equipment parameter
estimates from CASE and generates estimates of human performance parameters
for use in the SAMTOS model. This user's guide documents input specifi-
cations of simulation parameters, operation and output options, and inter-
pretation of the output data. A program listing and detailed flow charts
are provided to facilitate program changes.

Utilization:

The documentation permits users and programmers to modify the inte-
grated MANMOD/CASE/SAMTOS program to satisfy a larger variety of system
simulation requirements. The integration of the three computer simulations
provides a useful tool for analyzing and designing alternative system
configurations., Within the limits imposed by the lack of appropriate data
for validating the model, system effectiveness and other figures of merit
can be obtained for alternative system configurations. These alternatives
can reflect differences in personnel characteristics, manning levels,
message traffic loads, equipment capabilities, performance, or message
types. Results can provide insights on equipment design, training and
personnel requirements, and the tradeoffs necessary for optimum cost
effectiveness.
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CHAPTER I

INTRODUCTION

Background

Under the sponsorship of the U. S. Army Research Institute for the
Behavioral and Social Sciences, in 1971 Applied Psychological Services
developed a computer simulation of the U.S. Army's Tactical Operations
System (Siegel, Wolf, & Leahy, 1973a). In this model, the psychological
factors and the queuing structure of message preparation and transmission
at the G3 level are simulated. The MANMOD was set up originally for
data card input. Later (Siegel, Wolf, Leahy, & Bearde, 1973b) this capabil-
ity was extended to allow the model user to change the input data via a termi-
nal and to view summary statistics on the terminal cathode ray tube display.
This new capability was considered to increasely greatly the flexibility and
utility of the MANMOD and thereby allow increased use. A third effort was
completed (Leahy, Lautman, Wolf, Bearde, & Siegel, 1974) to allow the
real time collection of experimental data (i. e., allowing an online operator
to perform part of the message handling task) with subsequent automatic
data reduction and incorporation into a fully automatic simulation. The
procedure for the completion of performing such subject interactive simu-
lations is reported in A Digital Simulation Model of Message Handling in the
Tactical Operations System. lII. Further Extensions of the Model for Increas-

ed Interaction.

In the current effort, the MANMOD was coupled with the CASE and the
SAMTOS models. The advantages of such integration are’found in the body
of the report titled A Digital Simulation Model of Message Handling in the
Tactical Operations System. IV. Model Integration with CASE and SAMTOS
to which the present user's manual forms an appendix. In performing the
integration, the subject interactive feature was not included because the
coupled models are exercised on the U1108 high speed digital computer sys-
tem which in the anticipated mode of use will be time shared. Use of a time
sharing system prevents a realistic subject/computer interaction.

The "user's manual' presents the information required for employing
the integrated model. As such, it also represents a full users manual for
MANMOD since MANMOD is the core of the integration.




The manual contains full input data instructions, operating instruc-
tions, and out descriptions. A full glossary along with program list and flow
charts are included as appendices.




CHAPTER 1II

INPUT DATA

The required input data for specifying the simulation structure for
the integrated models are described in this section. Required, optional,
and default parameters are delineated, along with a brief rationale con-
cerning the relative impact of parameter changes on the simulation validity
and on the computer time usage. Three different systems of input data are
used in the model and will be described in this section. There are card
input, CRT input, and computer data file input.

Card Input

Table 2-1 presents the sequence of data cards for entering the
MANMOD computer program. There is a total of 29 card types. Six types
are control cards which either initiate or bypass the entry of different types
of data. These control cards allow default options to be used for simplicity
and also allow the capability of making slightly different multiple runs back
to back without the need to repeat the input of all of the data. The final data
card triggers either a simulation termination or a return to card type 1 and
a new simulation. The order of data cards within a run is critical. A sin-
gle card type out of sequence, an extra card, or a missing card will cause
either an aborted run or a meaningless output.

Table 2-2 identifies variable name, variable usage and purpose,
card columns, and input format for card types 1 and 2. The variable names
are the FORTRAN names used in the computer program. The descriptions
are an abstracted version of the text. The card columns identify the com-
puter card columns to be used on the specified card allocated for the variable.
For example, in Table 2-2, the variable NSHIFT is shown to occur on card
type 2 in card columns 1 to 3. This means the longest value which could be
specified is 999. The letter I in the format columns says that the variable is
entered in an integer format and no decimal point is required and, in fact, is
not allowed. The number entered in these columns is right justified where
blanks are read as zeros. Thatis, a 9 in column one followed by two blanks
will be read in-as 900. An A under format identifies alphanumeric data where
the exact contents of the colunins are recorded for later printing. An R under
format identifies a real variable, A real number requires a decimal point.
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Table 2-1

Input Card Sequence

Description of Input Card Contents/Function

Mission title

Simulation parameters

Option card

Names of operators

Operation parameters (one card per operator)

Option card

Names of message types

Hour parameters (one card for each hour)

Option card

Error data (one card for each of three error types)
Option card

Message length data

Message length standard deviation data

Option card

Task analysis data (one card for every task element)
Option card

Effectiveness components .
Number of error messages

Error message VCG data (one card for every error message)
Number of information search options

Information search data (one card for every information search option)
Option card

Correction submission data

Option card

Random walk data

Option card

Levels of ambiguity data

Interruption data and message transmission data

Option card
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Table 2-2

Input--Mission Identification and Simulation Parameters

Card
Columns Format
Mission Title (card type 1)

IDENT- A run descriptor of up to 72 characters is printed on the

top of each page of printout followed by the page number...... 1-72 A

Simulation Paraneters (card type 2)

NSHIFT- Number of repetitions or itcrations of this mission before

summary data are prepared...c.ciieeiiiiiciaieisrsencinnasasaas evees 1-3 I
THMAX- Humber of hours per shift (determines the number of type 6

cards to be read)............... Ceeeaeeees PPN teraseess M-S 1
MEN(1)- Number of operators of type 1, number of action orflcers in-

cluding G-3. The highest numbered AO is the G-3...iiitiecicnnsns 6 1
MEN(2)- Number of operators of type 2, number of input/output device

(I0D) operators. The sum of MEN(1) + MEN(2) determines the

number of type S cards to be read in......c.viiivineiecanns S 1
NERROP- Option to process error messages. If equals 1 error message

data will be read in.......... Chreeeeeraianeneas caereceeseaenone 8 I
INTOP-  Option to input interruption and transmission delay data 9 1
ORO(1)- Output recording option number 1...... Cetaeeseccenennaaan Ceeeae 10 A

If equal 1 print input data
ORO(2)- Ouput recording option NUMDEY 2...ceevieeescesrscecsersanssnnsall A

If equal to 1 print hourly message queue
ORO(3)- Not usediceveveescann Cereseeneens Creeccacennan theesrraren vese-12 A
ORO(4)- Output recording option 4..... Cereen Ceetsrestnnaasesaanan ceeaen 13 A

If equal to 1 print detail task element processing
ORO(5)- Output recording option S........cevun.. e eerentea s PP L4 A

If equal to 1 print message processing
ORO(6)- Output recording option 6....... eearnaaas Ceteeens tesseenssessl A

If equal to 1 print hour and iteration summary
ORO(7)- If equal to 1 allows experimenter change of input data......... 16 A
ORO(8)- If equal to 1 triggers personal interruption data input........ 17 A
ORO(9)- If equal to 1 calls data £rom CASE..eeveeeerserenssoncsnenneans 18 A
IDAY- Day of mission simulation......... Cereeeerreraaea cereenraea 19-20 I
BKLG- Number of messages in AO0/G3 inbox at the beginning of the

shift...eeveeennn. cirenaes eeeeraeeeen Ceeeeean b ...21-22 I
PUL- Probabxllty of a non 1mportant undetected error in the central

computer complex data StOre@.....c.eceveeneenennne [N «+25-29 R
PUS- Probability of a significant error in the central computer

complex data store........ e te st renennessnrens teseserasaaseesss30-34 R
SRTA- System response time to an inquiry...... erbtsesseaaans ceesseess.35-39 R
SRTS- Standard deviation of the system response time to an inquiry...40-44 R
IATA(1,1)Task analysis to be used for operator type 1 message type 1....uS b 4
IATA(1,2)Same as above but for message type 2....... Ceerseenarecenannnns 46 I
IATA(1,3)Same as above but for message tYPE Beverteetrannscoronronacana 7 I
IATA(1,4)Same as above but for mesSage tYPe Heseeesieeeseocarveronnne oL 48 I
IATA(1,5)Same as above but for mesSage tYPe S..cecevescesvecenrcocseees U9 I
IATA(1,6)Same as above but for message type B.......veseseecnocaesecssss50 1
IATA(1,7)Same as above but for message type 7...eeencoeceocccnnnn R 31 1
IATA(1,8)Same zs above but for message tYPe Boveiseessecescrersconenns ..52 1
IATA(2,1)0perator type 2, message tyPe l....eceiecncreserecrsocsseransasB3 I
IATA(2,2)0perator type 2, MeSSAEE TYPE 2..seievrneseesccecncnsnasnnnnsas BY I
IATA(2,3)0peraor type 2, MesSSage LYPE 3uciioveectrscessnsccesvreancennssebs 1
IATA(2,4)Operator type 2, message tyPe Hi..c..coevaceesceesassasacacnnnss 56 1
IATA(2,5)O0perator type 2, MESSAFe tYPE Seuveeeeensessennacocscsasaansaas 2l 1
IATA(2,6)0perator type 2, mesSSage tYPE B.iuveeeserneressiacrsoroacannesas 98 1
IATA(2,7)Operator type 2, message type 7...eeceeeoasocssssncarssssnsanses 39 I
IATA(2,8)Operator type 2, message tyPe B....vievsossosrsasascsssvssasnsa b0 I
NTE- Number of task elements overall task analyses to be used

(determines the number of type 15 cards to be read in).........61-63 1
Y- Random number to be used to initialize random number

generator (must be odd number greater than 1)........ccc000....65-71 R
ICHAIN- Shift number for this run if chaining option is being

utilized (ICHAIN= 1 first shift, 0 if no chaining).....cccveeea 76 1
TZERO- Time at start of shift being simulated...civeecercecnane.cacsas 77-80 R

5




Card Type 1

Card type 1 is the first data card. It mr=t be the first entry in
the data file if the cards are read into a file before use in a simulation,
The formats for card types 1 and 2 are shown in Table 2-2. Card type 1
provides 72 columns (columns 1 through 72 on a computer card) for a prose
description of the mission to be simulated. This prose description is stored
in a variable array dimensioned at 12 (6 alphanumeric characters may be
stored in each word on the U 1108 computer). The purpose of this title is
to allow easy identification of a run. The title is printed at the top of each
page of computer printout produced during the simulation.

Card Type 2

Card type 2 contains the more general simulation parameters to be
used to control the simulation. The first variable on this card sets the num-
ber of times the entire simulated mission will be repeated (NSHIFT). The
results of the simulation will be averaged across all NSHIFT mission repe-
titions to produce the output data. This repetition is necessary due to the
stochastic nature of many simulation aspects. Only after the repetition of
the mission across a sufficient number of stochastically generated combina-
tions of events can a more or less stabilized pattern of output be produced,
When a totally new mission is under analysis, a comparison of the differences
in the results between 10, 20, 50, and 100 iterations is advisable. A differ-
ence between the results of only a few per cent is sufficient for selecting the
smaller number of iterations for further runs. Naturally, the smallest num-
ber of iterations producing a stable output pattern should be selected because
the number of iterations is the primary determinant of computer processing
time.

The second card type 2 variable is the number of hours to be simu-
lated (IHMAX). Up to 12 hours may be simulated during a shift. The value
of this variable will determine the number of type 8 cards read, although
the type 6 card will determine if any are read in on a given run. This allows
multiple simulations. For example, where 12 hours are simulated in one
run, only the first six hours of the 12 might be simulated in a second run.
Obviously, more hours may not be simulated on a second run without reading
in a new complete set of hour data.

The next variables entered are the number of Action Officers [MEN(1)]
and the number of input/output device operators [MEN(2)] to be included in
the simulation. At least one of each must be specified. The number of Ac-
tion Officers includes the G3, who only works on non routine messages. The
total number of men [MEN(1)+ MEN(2)] may not exceed six.




Variable NERROP of card type 2 determines whether the error
message evaluation aspect of the MANMOD will be used in the current
run. If the value 1 is entered, then the data cards type 18 to 27 (de-
scribed later) must be supplied. If any other value is used, error mes-
sages occurring in the simulation cause a simple branch in the task anal-
ysis and no simulation of the decision process or the information search
procedure will occur.

Another option controller is the variable INTOP. If INTOP is set
equal to 1, the incoming message interruption and transmission delay fea-
tures will be used. Exercising this optien requires that card type 28 be sup-
plied.

Five output recording options [ORO(1-6)] are available for selection.
Samples of each printout option are presented and discussed in Chapter III
These options are triggered by a 1 in the appropriate column. Option 1 pro-
vides a printout record of the input data in its entirety. Option 2 provides
a printout of the Action Officer message queue which includes the messages
already available, as well as the messages which will be arriving during the
hour. The IOD queue is also displayed as a result of option 2. Option 3 is
not used. Option 4 provides the most detailed record of the simulation in-
cluding the time and outcome of all tasks performed. This record will pro~
duce two pages of printout for each message processed, not counting hour
iteration summaries. The program will automatically drop detailed print-
ing after the first iteration. Option 5 produces a printout of message proc-
essing information including any errors and the time at which the message
completion segments were performed. Option 6 produces hour and iteration
summaries. The overall run and shift summaries are autormatically called
at the appropriate times and thus are not optional.

Options 7, 8, and 9 are not printout options but interaction options.
Option 7, when exercised, allows the user to change output via a terminal,
as well as to receive summary data on the terminal's cathode ray tube. !

Option 8 calls data collected in the subject interactive mode. The
subject interactive data collection mode is not currently available on the
U 1108 system. However, provision for the use of data collected in this
mode has been included if such capability becomes available in the future.

Option 9 allows for entering data provided by the CASE model. This
option also enters output data into another file for the later use of the
SAMTOS model. These data are described later. The next variable en-
tered is the day of the mission simulated. The day number refers to the
number of days which have been worked without a day off up to and includ-
ing the simulated day.” The day number is used as a partial basis for com-
puting operator fatigue level.




The number of messages in the Action Officer's in box (BKLG) at
the beginning of the shift is the next variable entered. These represent
backlog messages or communications left over from the previous shift.
This number is replaced by a simulation generated number for the second
shift of a chained run.

The probability of an unimportant undetected error (PUL) is followed
by the probability of a significant error (PUS)in the central computer com-
plex. These errors represent noncorrected data which will compose mis-
information within the data bank. These probabilities are used in connec-
tion with other simulated performance characteristics to predict informa-
tion loss and other measures of system performance.

The average response time (the time between an inquiry and a re-
sponse) (SRTA) is entered along with its standard deviation (SRTS). These
values may be replaced by CASE generated data if option 9, described above,
is exercised.

The IATA (J, IT) array identifies the task analysis or procedure to
be used by each operator type (J) in processing each type of message (IT).
The exact task analysis data are entered later. The model is presently
limited to 2 maximum of four task analyses. A task analysis may have up
to 20 task elements. The total number of task elements (NTE) across all
task analyses is entered. This value will determine the number of type 15
cards to be entered later. This value will be overridden by the type 14 and
if no cards.are to be read in on a particular run.

The random number generator must be initiated by starter value (Y).
The starter value will produce a repeatable string of pseudorandom num-
Jbers. By using the same initial value of Y, a2long with an identical set of
input data, an exact simulationduplicate can be produced. This capability
is useful when a repetition of a specific run is wanted.

A simulation may be run chaining the messages left incomplete on
one run to the backlog used on the next run. This chaining option is control-
led by the variable ICHAIN. Where no chaining is desired, ICHAIN should be
set to zero. When ICHAIN is set to one, the left over messages are recorded
onto a data file. When ICHAIN is set to 2, the number of incompleted mes-
sages from run 1 are considered as backlog messages and are processed.
The time in seconds at the start of the shift being simulated (TZERO) repre-
sents the final card type 2 entry.




Card Types 2, 4, and 35

Table 2-3 presents the operator performance parameters entered
on card type 3. Column 1 of card type 3 (ISKIP), if set to 1, will cause the
program to skip the section on entering operator parameters. Like the
other skip commands in this section, this skip courses a bypassing of the
computer program sections which read in the relevant data. That is, if the
skip instruction is given but data cards containing operator characteristics
are entered, the program will fail.

The first card (card type 4) after the ISKIP card contains the name or
other alphanumeric identifiers of each of the operators being simulated. As
shown in Table 2-3, the names (NAME) are read from 1 to N, where N is the
total number of operators in the system [(N = MEN(1)+ MEN(2)]. Six card
columns are allocated for each name and as many groups of 6 will be read as
necessary. These names will be shown on various printouts produced by the
simulation and afford interpretive ease.

The operator performance characteristics are entered through card
type 5. One card type 5 is employed for each operator. The first column
of each card type 5 contains the man number (M). The operator speed entry
[(F(M)] indicates how fast this crewman works in comparison with the aver-
age speed specified in the time allocations on the task analysis cards. An
average man should be assigned an F(M) factor of 1. 0. As the F(M) values
decrease, the speed of the simulated operator increases. A speed factor of
. 80 would indicate a rapid worker. Similarly, a speed factor of 1.2 would
produce a slower than average worker. Extreme values of less than .5 or
more than 1. 5 are not recommended as they represent individuals who are
grossly atypical. This speed factor is considered independently of the accu-
racy of work. Operator precision or accuracy is indicated by another factor
[PREC(M)]. This precision factor is scaled similarly to speed. Thatis, a
highly precise man (i. e., one who makes fewer errors than the average would
have a precision factor of less than 1.0). A perfect operator (never any er-
rors or task element failures) would be represented by a value of . 8 and a
value of 1. 2 would result in a grossly incompetent operator.

Stress is produced within the model when nonroutine messages ac-
cumulate up in the inbox. Within the model, stress serves to produce faster
and more accurate work up to a preset threshold [STRM(M)]. This stress
threshold is equivalent to the naumber of priority messages waiting in the
inbox which will produce a maximum effort for this man.

The final card type 5 entry represents the man's level of aspiration
[ASP(M)]. An entry of 1. 0 means that this man strives for perfection. As-
piration levels of . 90 to . 95 have been found to be appropriate in most simu-
lation situations.




Table 2-3

Input--Operator Parameters

Read or skip operator parameters (card type 3)

ISKIP- If equal to 1 skip to reading card type 6.
If not equal to 1 read card types 4 and 5...........

Names of operators (card type 4). Reads in one six
character name for each of the men specified in card
type 2.

NAME (1)~ Name of operator number l......cci.vceeeeenncercnas
NAME (2)~- Name of operator 2............... Cesresseeccnenrans
NAME(M)- Name of operator M

Operator parameters (card type 5). One card is read in for each
man specified in card type 2.

M- Man number...... Ceeesteeastaastecctssasacannnna cecssans

F(M)- The speed factor of this man. A faster than average
man has an F(M) value less than 1.0. A slower than
average man has an F(M) value greater than 1.0......

PREC(M)- The precision factor of this man. An average man
who makes an average number of errors would have
a precision factor of 1.0. A highly precise man
who makes many fewer than average errors would
have a precision factor of 0.9. Perfection is repre-
sented by a value of 0.8 and complete failure which
would result in unending runs is represented by a
value of 1.2.¢.000iinnnes Cesressenns eeesessassncenan
STRM(M)- The stress threshold of this man. The number of
priority messages in the backlog for this man will
produce a maximum effort............ seesscssvesssssesa
ASP(M)~ The level of aspiration of this man. An aspiration
of 1.0 represents striving for perfection.............

Card

Colunmns Format
1 1
1-6 A
7-12 A
1 1
5-9 R
10-14 R
15-19 R
20-24 R




Card Types 6, 7, 8, and 7.5

Table 2-4 presents the hour parameter input information contained
on card types 6, 7, 8, and 7.5. Card type 6 allows the option to skip the
input of the data called for by card types 7, 8, and 7.5. A 1 in column 1
causes a transfer to reading in the data contained in card type 9. Anything
else in this column (as long as it is an integer nun.ber) will permit normal
input processing.

In card type 7, a six digit alphanumeric identifier is read in for
each message type (NMTYP). This identifier will be printed out in the
detail record (when this output option is called). It identifies the type of
message being processed at any given time.

One type 8 card is involved for each hour specified on the type 2
card, INMAX entry. The first datum on each type 8 card is the hour num-
ber (IH). Then, the number of messages which will arrive in the Action Of-
ficer's inbox in the final 15 minutes of this hour is indicated [IGP(IH)]. The
number of messages arriving in the Action Officer's inbox randomly through-
out the hour [IGR(IH)] is the next entry. Messages specified in this category
may still, by chance, arrive in the last quarter of the hour. The next value
[IUR(IH)] is presently nonfunctional.

Although the number of messages arriving during the hour is fixed
[IGP(IH)] + IGR(IH)], the priority and the type of each individual message
within an iteration is stochastically determined. The probability that any
given message type is assigned is specified by the variable FRET(IT, IH).
The probabilities are entered cumulatively as IT goes from 1 to 7. For ex-
ample, if .70, .78, .82, and 1.0 are entered, type 1 has a probability of
.70, type 2 has a probability of . 08, etc. The final proportion must be
equal to 1. 0 within an hour. This method allows one random number to
be drawn from a uniform distribution (i. e., uniform between 0. 0 and 1. 0).
This one random number is compared with the type probabilities as IT goes
from 1 to IT. If the random number . 74 was selected, it would be compared
with . 7 and type 1 would be rejected; then . 74 would be compared with type 2,
and since its cumulative probability of . 78 is greater than . 74, message
type 2 would be selected.

Message priority is also selected stochastically. The variable
FREP(IP, IH) specifies the cumulative probability of each message priority
(IP) within each hour (IH). The input form is the same as for FRET, de-
scribed above,
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Table 2-1

Input--Hour Parameters

Card
Columns Format
Read or skip hour parameters (card type 6) i
ISKIP- If equal to 1 skip card type 9
If not equal to 1, read card types 7 and 8....... i, 1 1
Names of message types (card type 7)
NMTYP(1)-Name of mesSSage LYPE Lu..iueueorenionoeueennsonsennsncennnsaasanan 1-6 A
NMTYP (2)-Name Of meSSABE LYPE 2u:iueneinenennrnonerosasocensaraennnoisnanns 7-12 A
NMTYP (3)-Name Of mMeSSA8E CYPE 3.ttt it oeneenneennancencaesnsonacannens 13-18 A
NMTYP (4)~Name Of meSSAZE LYPE &uvvvninernreoenennasanenoesnarsnnensnesanns 19-24 A
NMTYP (5)-Name Of meSSAZEe LYPE Suuuevuuerierenonarnsosnrossnaancascansanaans 25-30 A
NMTYP (6)-Name Of mMeSSAGEe LYPE Burevteuninncensoneonsnensssnoannsnncannenns 31-3¢€ A
NMTYP (7)~Name of message type 7............ N 37-42 A
Messages per stimulus data (card type 7.5)
RMPS (1)-Number of messages expected per stimulus for message type l....... 1-5 R
RMPS (2)-Number of messages expected per stimulus for message type 2....... 6-10 R
RPMS (3)-Number of messages expected per stimulus for message type 3....... 11-15 R
RPMS (4)~Number of messages expected per stimulus for message type 4....... 16-20 R
RPMS (5)-Number of messages expected per stimulus for message type 5....... 21-25 R
RPMS (6)~Number of messages expected per stimulus for message type 6....... 26-30 R
RPMS (7)-Number of messages expected per stimulus for nessage type 7....... 31-35 R
Hour parameters (card type 8)
One card for each hour specified in card type 2 by IHMAX.
IH-Hour number.....ceeeevveceas teeascescenenetertiasseatr it teraesssnens 1-2 I
IGP(IH)-Number of messages arriving in A0/G3's inbox in the last 15
minutes of this hoUr....ucviitinieniiiiiiieirnnnneeresesnannas R I
IGR(IH)-Number of messages arriving in A0/G3's inbox randomly 4
throughout this hour............... s esessaccctesasantacsranenn 5-6 I
IUR(IH)-Non functional.......... oot eteseestsstescentesntstanerntere s vee.7-8 1
FRET(1, IH)-Cumulative proportional occurrence of message type 1 -add..... .10-14 R
FRET(2,IH)-Type 2-change.......ccceveecianasss Cerens teteceesasnasartecnnnne 15-19 R
FRET(3,1IH)-Type 3-delete...... eeeaceeas ceesens Ceeeseesesssesnseaccansanan 20-24 R
FRET(4,TH)-Type 4~QUery...eaecesesecccscnanss Ceiitreseasaees teseeeenen ve..25-29 R
FRET(S5,IH)-Type 5-relay...... cereeaeaann ettt et eeettannecnneanaesenas vee..30-34 R
FRET(6,TH)-Type 6-SPR....cciveinncnranan et eaceisacae et tassesannn «...35-39 R
FRET(7,IH)-Type 7-SRI......... feteetaieaaenaas ceiesaaas teeaieseenen eee. 40-44 R
FREP(1,IH)-Cumulative proportion of message occurrence of priorlty type
1 - routine 45-49 R
FREP(2,IH)-Priority type 2-priority......... . et estisanans Ceeraaeaan ..50-54 R ‘
FREP(3,1H)~Priority type 3-operational 1mmediate.. .................... vees55-59 R
FREP (4,IH)-Priority type 4-flash.......vcvvvrennnnn eeeeeeans [P «v..60-64 R
FREP(5,1H)-Priority type 5- presidential interrupt tisesecnresesancassneess65-69 R
FRER(IH)-Frequency of routine message arrival per hour...... sererasse ceees70-74 1
FREO(IH)-Frequency of arrival of other than routine messages per hour.....75-79 1
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The arrival time of the messages specified in IGR are determined
stochastically. However, IGR is controlled by the variables FRER(IH)
and FREO(IH). FRER is the frequency of arrival of routine messages per
hour, while FREO is the frequency of arrival of other than routine messages
(i. e., higher priority).

The columns of card type 7.5 indicate the mean number of messages
generated for each stimulus message in the Action Officer's inbox [RMPS(IT)].
A different generation rate may be indicated for each message type. The num-
ber of messages generated by IGP and IGR will be compounded by RMPS so
that the number of messages available for processing each hour will be a var-
iable with a lower limit of IGP + IGR.

Card Types 9 and 10

: Card type 9 allows the option for skipping the error data of card type
10. Table 2-5 shows the input form for the error data, as indicated by card
type 10. The errors produced in the processing of a message are stochasti-
cally determined using the input error rates specified for each type of error
(IE). Four types of errors are considered: (1) commission--too much infor-
mation has been supplied, (2) abbreviation, typographic, or spacing, (3) omis-
sion--the lack of information where information or an entry should have been
made, and (4) other. The type 10 error data card also contains the error

rate [ER(IE, IT)] for each type of message (IT). Capacity exists for eight
message types, but only seven types are used at present. The error rates
indicate the average number of errors per 100 characters printed or typed.

Of the errors produced, some will be detected and corrected immediately;
some will perturb the simulated computer resulting in an error return, and
others will pass through and enter the computer data bank. The Action Of-
ficer's errors, which produce computer error returns, are indicated by the
variable ERPG, while the percentage of the UIOD's errors which produce er-
ror returns is indicated by ERPI. These two variables (ERPG and ERPI)

are indicated in the last two columns of the error data card.

Card Types 11, 12, and 13

Table 2-6 shows the input formats for the message length data. Card
type 11 is the bypass option card. Card type 12 contains the mean number
of characters [INC(IT)] read in for each message type, and card type 13 con-
tains the standard deviation [INS(IT)] of this mean. Random numbers from a
normal distribution are used in conjunction with the mean and standard devia-
tion to determine the exact length of each message of the given type as it is
created and added to the message flow.
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Table 2-5
Input--Error Data
Card
Columns Format
Read or skip error data (card type 9)
ISKIP- If equal (o 1 skip to card type 11,
if not equal to 1, read card type 10... ..t tieeninn.n. 1 1
Error data (card type 10)
IE- Type of error, 1= commissicn, 2= abbreviatien,
typographical or spacing, 3= omission, 4= other....... .. 1 1
ER(IE,1)-Error rate per 100 characters of message type 1......... 2-9 R
ER(IE,2)-Message type 2...ccvevennnn e iacase st ae . 10-17 R
ER(IE,3)-Message type 3......... D, 18-25 R
i ER(IE,4)-Message type b.vvevenennens e h e seeetensene et 26-33 R
ER(IE,S5)-Message type S.eeeevnrennen et eeetaesiaeer et i 34-41 R
ER(IE,6)-Message type 6......cevunnn v it 42-43 R
ER{IE,7)-Message type 7.c.ocvvreenn. e reaaar e et aiee 50-57 R
ER(IE,8)-Non functional....... e ettt et eaeeate ettt 58-65 R
ERPG- Percentage of G3/A0 errors which produce error returas.. 65-72 R
ERPI- Percentage of UIOD errors which produce error returns... 73-%9 R
Table 2-6
Input--Message Length Data
Card
Columns Format
Read or skip message length data (card type 11)
ISKIP-  If equal to 1, skip to card type 14
If not equal to 1, read card types 12 and 13............ 1 I
Read message length means (card type 12). Note: The variable INC is
explicitly specified as REAL
INC(1)- Number of characters in transformed message type 1...... 1-9 R
INC(2)- Message type 2..evuvennns - 1 B 1 R
INC(3)- Message tyPe 3.vevuecvsncnsnnennenenss Ceeteerat e 20-29 R
INC(L)- MeSSABe LYPE Beuniivercentoneanennesosannroaasosonenenes 30-39 R
IHC(5)- MeSSABE TYPE Buviereeeroectnoneneescnrnaneononnsernessses HO-49 R
INC(6)- MesSsage typPe B.vveveerrriennuennoancoosnrannnannns e 50-59 R
INC(7)- MeSSAEe tYPe Tevriueeeenrorunensnesensnenosannsonsennens 60-69 R
INC(8)- Mon functional..e..iieeseeeronrcrerneronoconnansnnanenns 70-79 R
Read message length standard deviations (card type 13), Note: The
variable INS is explicitly specified as REAL.
INS(1)- Standard deviation of characters in transformed message
BYPe 1ttt ittt iereiierintonsaneennceretarannnas 1-9 R
INS(2)- MeSSage tYPe 2.uvrcuernnnerionecronecnnnnusenennnaneanas 10-19 R
INS(3)- MeSSage tYPe 3ivecuneoreronernnnonnnnnnnnes Cetteeiaacaa 20-29 R
INS(4)- Message tYPe B.....vveerevuinneeereronnssnnennnonncnaanas  30-39 R
INS(5)- MeSSaBe tYPe Sevvverereessereeneronecnnsaracenonannsnes  HO-4G R
TNS(6)- MCSSABE TYPE B.rvveerenrenueneeronnnsonsonnennnosoaonenns 50-59 R
INS(7)- Message type Tuv.reeeursoioneesnseencnsossesnnnesnasanes 60-69 R
INS(8)- Non functional.u.viveveivseneveeenoneencanssnenssnenesne T70-79 R
14 ‘




Card Types 14 and 15

Card type 14 allows a task analysis bypass. The input form for the
card type 15 task analytic procedure is shown in Table 2-7, The number of
cards expected has been previously indicated by NTE on the type 1 card. Each
task analysis card identifies the task analysis number (K), as well as the task
element number (I) being described. Five types of tasks [JTYPE(I, K)] maybe
used. Type 1 identifies a task which allows message rejection at a probabil-
ity specified by AVPROB(], K). A rejected message will be held unprocessed
in the queue until the next hour, at which time it will be resubmitted for proc-
essing. A type 2 element is one whose time refers to a per character proc-
essing time. This per character time will be combined with the actual num-
ber of characters in a particular message toc determine the total processing
time. A type 3 element is a decision element. In a decision element, the
operator speed factor, precision factor, and stress level do not affect the
outcome. This type task is used when a situation independent branching func-
tion is incorporated in a task procedure. A similar feature is found in the
type 4 element. Type 4 identifies an equipment task whose performance is
independent of all operator characteristics. This task is used where the
time control aspect of the task is determined by the equipment, e. g., warm
up time, computer response time.

Task type 5 is not used at the present.

Task type 6 is a special type of branching task which will receive
either an ERR (i. e., simulated error response, the simulated computer
will not accept transmission, try again) or a CDR (correct reception). The
number of error returns is a function of errors generated by both the Action
Officer and the UIOD operator during the preparation and typing of the message.
If an error message is received, then human decision time and information
search time will be computed and added to the duration of this element. If
no error message data were entered for a given simulation, then the element
will simply cause the failure of task sequence route to pe followed.

The criticality of the task {[CRIT(], K)] is indicated by the entry of a C
in column 8 of card type 15. Task criticality is used in the computation of
the overall effectiveness measure., Failure of a critical task is recorded
and is considered to be detrimental to mission effectiveness.




Table 2-7

Input--Task Analytic Data

Card
Column Format
Read or skip task analysis (card type 14)

ISKIP- 1f equal to 1, skip to card type 16.....iiiieiiiiiiiiiiiinnnennn.. 1 I
If not equal to 1, read card type 15.

Task analysis (card type 15)
One card for each task element specified by NTE in card type 2.

K- Task analysis number......veviiiiiieerasencnnne ceneec e cerecsen 1-2 I
I- Task element number within this task analysis............c.cceint, 3-5 I
JTYPE(I,K)-Task element type where 1= a task element on which the

message may be rejected with a probability specified by

AVPROB(I,K), 2= a task element in which the number of

characters for this message type will be multiplied times

the stochastically determined mean time to produce the time

required to transform the message, 3= a decision task element

where operator factors such as speed [F(M)], precision [PREC(M)]

and stress level [STR(M)] are not allowed to affect the dura-

tion or success probability of the task element, 4= an equip-

ment task element where operator factors are considered and the

task cannot be failed, 5= not used, 6= a special type of

branch task element where either a '"COR" or "ERR" response is

expected.. .o iierreats et ainstaranessnonnne Ceee et taiseceneer s 7 I
CRIT(I,K)- Criticality of the task element. C= critical, not C is not

Lo o 5 7 e, cer..8 A
END(I,K)- Message processing segment ended by this task element, if any..... ic I
IJF(I,K)- The number of the task element which will follow this one if

this task element is a failure........cevieeeneecnnesenesnssnansas 12-14 I
IJS(I,K)- The number of the task elément which will follow this one if

this task element is a success......... ceeseececcsnsnnsan cesenonn +15-17 I
AVGTM(I,K)-Task element mean performance time..... fesressestieennann e 20-29 R
SIGMA(I,K)-Standard deviation Of AVGTM(I,K) . verevevenrneoenonennoancnnannnnnns 30-39 R
AVPROB(I,K)-Task element success probability, the probability that the

following task will be IJS(I,K) and not IJF. Also the probabil-

ity of message rejection when JTYPE(I,K)= l....ieeiurvceennnns ....60-49 R
UETYPE (1,K)~ Undetected error type T= transform, not T= all others...........50 A
VEP(I,K) Undetected error probability.......... et ....51-56 R
INTS- Number of personal interruptioa types to be considered on this

task element. This value determines the number of interruption

data cards to be read in. (INTS < 4 read 1 additional card;

5 < INTS < 9 read 2 cards)........... Cereeeieaeeas BN 80 1
Interruption data (separate card(s) 4 interruptions/card)
ITYP- Type of interruption, up to four on a card...... Ceeeseaaeens 2,22,42,62 1

PROB(I,K,ITYP)~ Probability of this type of interruption......... .3-8,23-28,43-48,63-68 R
SITE(I,K,ITYP)- Average duration of interrupt.......... erreeneee 9-14,29-34,49-54,69-74 E

ADI(I,K,ITYP)~ Standard deviation of interruption..............15-20,35-40,55-60,75-80
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Message processing time within the model is divided into mes-
sage segments. These segments are based on Baker's (1970) categoriza-
tion of message handling functions. These time segments are described
in the section on model output. The entry in column 10 of each card type
15 indicates the time segment which ends for a given message when the
simulation of the performance of the task element being considered by the
type 15 card is completed.

The progression of an operator through a task analytic sequence
need not be linear., The sequence to be followed may be in any order (with
the exception that element 1 must be first) and is determined by whether
the current task element is failed or performed successfully. If the current
task is failed, the next task to be performed is indicated by IJF(I, K) and if
the task is performed successfully, the next task to be performed is indi-
cated by IJS(I, K). Frequently, the current task should be repeated, in case
of a failure (IJF([, K) = I]. Looping back to a previous task (loops should be
written very carefully to avoid perpetual loops) or going on to a special task
element (i. e., one not performed except in case of failure) are also accept-
able alternatives. In the case of an element identified as type 6, the element
cannot be failed in the normal sense and the failure sequence will be triggered
by an error message logic which does not involve the random walk and the
vocalic center group concepts described later.

The sequence number in IJS or IJF (as applicable) will determine the
task element to be performed next. A blank or zero entry identifies the com-
pletion of the task. A task analysis may have any number of completion points.

The durations for task elements are taken from a normal distribution
with an input mean of AVGTM(I, K) and a standard deviation of SIGMA(I, K).
These times will be varied stochastically within the niodel and will tend to be
increased by fatigue and decreased by stress. The values used for AVGTM
may be obtained through expert judgment, actually timing operations in the
field, or some standardized data bank of performance time. The probability
that the task element will be performed successfully is indicated by AVPROB
(1, K). The probability of failure on that task element is therefore 1 minus
AVPROB. In the case of commonly performed elements, success rates in
the range . 90 to . 98 are most frequently used.

Errors are assumed to be either deterted or undetected. Detected
errors are those which are indicated at some point by operators or Lty the
computer. Undetected errors are those that remain undetected and enter
the simulated computer's data bank. The only undetected error type simu-
lated in tl.e MANMOD is the transform type, i.e., where information is trans-
formed from one form to an anothier by the operators. A transform element
is indicated by a T in the UETYPE(I, K) column of card type 15.
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Read or s

ISKIP

Effective

CcCc12-
CC13-
CC1lu-
CC23-
CC2h-
CC3L-
W(1)-

W(2)-
W(3)-
Wu)-

The weigh

When a transform element is indicated, the probability that an un-
detected error will enter the data base [UEP(I, K)] must also be indicated.
Unless a type T is indicated in UETYPE, it does not matter what is in UEP
(I, K). Undetected errors in the computer data base lower the results of the
computations of system effectiveness,

Card Types 16 and 17

Table 2-8 shows the input format of the effectiveness correlations
and weights. The components of these effectiveness measures are described

in Siegel, Wolf, and Leahy (1973a).

The final entry on card type 15, INTS, controls the input of personal
interruption data. These interruptions include such considerations as personal
comfort and interruptions from phone calls. Up to 9 types of interruptions may
be considered for any task element. A separate card (cards) is (are) employed
to describe this interruption.

Table 2-8

Input--Effectiveness Component Data

| Card
Columns Format
kip effectiveness components (card type 16)
- If equal to 1 skip to read card type 18. If not
equal to 1 read card type 17... ..ttt iiienrnniernnennnnns 1 I
ness components (card type 17)
Correlation between thoroughness and completeness....... 1-4 R
Correlation between thoroughness and responsiveness..... 5-9 R
Correlation between thoroughness and accuracy........... i0-1u R
Correlation between completeness and responsiveness..... 15-19 R
Correlation between completeness and aCCUPACY....eevess- 20-24 R ,
Correlation between responsiveness and accuracy......... 25-29 R
Pelative weight of thoroughness in computing
overall effectiveness..... Criearecaneiaan Ceeieaeeens ceen 30-34 R
Weight of completenessS............ Crresersenas chrsaaaaes 35-39 R
Weight of responsiveness......v.ceeeiverssracrscarconans 4O-44 R
Weight of accuracy..... N e 45-u9 R

ts must sum to 1.0.
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Card type 16 is the bypass option and card type 17 contains the ef-
fectiveness correlations and weights. These are needed to compute system
effectiveness and have been left as a variable because it is believed that these
values may change over time. Values currently suggested for entry are:

Effectiveness Component Suggested Entry
CC12 .50
CC13 .50
CC14 .50
ccz3 . 50
CcC24 .50
CC34 .50
w(1) .25
w(2) .25
W(3) .25
wW(4) .25

Card Types 18 through 27

The entry of error message data is an option which must be speci-
fied on the parameter card. Having specified the option, a full set of error
message data must be entered. Table 2-9 lists the error message and as-
sociated random walk data. The first card (card 18) specifies the number
of error messages to be read. This number of error messages must be
described in terms of number of vocalic center groups (NVGM).on the follow-
ing card or cards. The vocalic center group concept is described in the body
of the report of which this user's manual forms an appendix. Up to 40 mes-
sages may be described on a single computer card. If 41 messages are spe-
cified, a second card will be read, but only the first value on that card will
be entered.

The number of information search options available to the operator
is read in next (card type 19). An information search option is any proce-
dure that a simulated operator might follow in order to determine the error
in his message which has produced computer generated error return. It in-
cludes such possibilities as consulting reference materials and asking other
operators for information. The number of options specified determines the
number of option data cards used. The first option datum read in is the op-
tion number. Following the option number, the probability that this option
would be selected (PROBOP) is entered. This probability must be specified
as a cumulative proportion. That is, if options 1, 2, and 3 possess respec-
tively real probabilities of . 20, . 50, and . 30, the entry data would be ex-
pressed as .20, .70, and 1. 0. The highest option number available must
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20

21

22

23

24

25

26

27

Variable

NE

NVGM(KE)

NOP

I
PROBOP(I)

TIMCOR(I)
SDCOR(I)
REDAM(T)
pEScoP(I,3)
1

PROBCR
AVCOR
SDACR

b

TSTEP
PRBRT
PRBWR

I

LEV(IL)

Table 2-9

Input of Error Message and Random Walk Data

Description

Temporary indexer for number of error messages (NERMSG).

If equal to zero no type 19 cards will be read in.

The number of Vocalic Center Groups for each error

message will be read in. Up to 99 VCG's may be

specified for each. Up to 40 entries are inputted on
each card up to a maximum of 100 error message descriptors.
Temporary indexer for the number of information search
options (NOPTIO) for tracing down responses to error

messages. If NOP is equal to zero no type 21 cards will
be read in. NOP determines the number of type 21 cards
read in. (Maximum of 9),

The information search option on this card.

The probability (cumulative as I goes from 1 to NOP) that
option I will be selected for performance.

The mean time to perform information search option I.

The standard deviation of TIMCOR(I).

The ambiguity reduction factor produced by this option.

A prose description of the option.

Indicator for whether correction submission data is to be
read in. If equals 1,no type 23 cards will be read in.
The probability that a change in response to an error
message will be correct.

The mean time required to input and send a change.
The standard deviation of AVCOR.

Option for reading in random walk data (1= yes).
equal 1,then card type 25 is not expected.

The time required to take each step in the random walk,
whether left or right or circular.

The probability of moving right, or toward solution 1
within the one dimensional random walk. :

The probability of moving left, or toward solution 2
within the random walk.

Option for reading in cut off points for levels of
ambiguity with regard to the number of Vocalic Center
Groups. If equal to 1, no card type 27 will be expected.
The cut off points for level of ambiguity where levels

1 and 5 are absorbing states and constitute zero and
complete ambiguity respectively.

1f not

20

Card
Format Columns
13 1
1-2,
4oI2 3-4,etc.
12 1-2
12 1-2
F10.3 3-12
F10.3 13-22
F10.3 23-32
F10.3 33-42
3A6 43-60
I1 1
F10.3 1-10
F10.3 11-20
rio.3 23-30
I1 1
F10.3 1-10
F10.3 11-20
F10.3 21-30
I1 1
1"5' -
5IS 6-10,etc.




have an expressed probability of 1. 0. All probabilities higher than 1. 0
are treated as if they were 1. 0.

The time required to perform each option is stochastically com-
puted from a normal distribution with a mean of TIMCOR and a standard
deviation of SDCOR. It is assumed that each information search option has
some value in helping the operator determine the solution to the problem
\posed by the error message. This value is termed the ambiguity reduction
factor (REDAM). Ambiguity reduction is expressed as a proportion where
a value of 1.0 describes an information source which always provides a solu-
tion, i.e., removes all ambiguity. A value of .50 would indicate a source
which, on the average, reduces the ambiguity by one-hallf.

The final information search descriptor is completely optional. A
prose description of the search option up to 18 characters in length may be
included. This prose description will be displayed to the terminal when ex-
perimental control of parameters is desired and will be printed out with the
other task information when the detail message processing option is called.

The next category of information to be entered is the correction sub-
mission data (card type 22). First, an indicator of whether such data should
be read in is required, A 1 in the first column will cause the computer pro-
gram to bypass the inputting of correction submission data. By bypassing, we
mean here (as elsewhere) that the section in the program which reads in such
data and stores it in the appropriate place is skipped. The cards themselves
are not skipped.

Correction submission data are used when the operator has found a
solution to the error message and proceeds to modify the original message.
The probability that the solution will correct the message to the satisfaction
of the computer is stored in PROBCR. The time to perform such a modifica-
tion is taken from a normal distribution of mean AVCOR and a standard devia-
tion of SDACR (card type 23).

The simulation of the decision making is performed through the use of
a random walk model. The random walk simulation will result in either find-
ing a solution to the problem posed by the error message or will result in a de-
cision of no immediate solution and information search will commence. The
input data required are the time required to take each step within the random
walk (TSTEP) and the probabilities of moving to a solution (PRBRT) or toward
no solution (PRBWR). These are entered on card type 25. These probabilities
need not sum to 1. 0. The difference between their sum and 1. 0 is taken to be
the standstill probability, i.e., the probability of moving neither towards or
away from a solution. Here, time is spent in the decision making process,
but no movement is achieved toward a solution.




The starting point within the random walk has an effect on whether
or not and how quickly a solution is reached. There are five possible
starting points--locations 1, 2, 3, 4, and 5. Location 1 represents reach-
ing a solution, while location 5 represents deciding that no solution is im-
mediately apparent. The option to read in new cutoff points is triggered
by a blank card type 26, while a card type 26 with a 1 incolumn 1 will by~
pass this option. The cutoff points (LEV) are in order from 1 to 5 (card
type 27), and indicate the highest number of vocalic center groups which
an error message may have and still be considered in that category. The
smallest number is indicated by the highest number plus 1 of the previous
category. For example, if 0, 5, 10, 20, 100 were entered for cutoff points,
then no message could have zero vocalic center groups. Therefore, none
could start in category 1. A message with six vocalic center groups would
be in category 3 since it has more than 5 but less than 10 VCG's. The cut-
off points for VCG's should be determined from a study of the distribution of
the frequency of occurrence in the error messages under consideration. In
the case of an unavailability of such data, the data shown in Table 2-10 may
be used. The Table 2-10 data were obtained from an analysis of the vocalic
center groups in'all current TOS error messages.

Table 2-10

Categorization of Vocalic Center Groups (VCG's) in Current
TOS Error Messages

Category Number of VCG's
1 < 4
2 > 4 < 7
3 > 7 <10
4 >10 <14
5 > 14

Card Types 28 and 29

In some versions of the TOS, only one tie line is available from the
computer. This tie line is used alternately by the CRT terminal and the
printer. An incoming message of higher priority than the current message
of the UIOD is assumed to have precedence and to cause an interruption.and
delay in the processing of the current message. (Note: This data is optional
and controlled by the value of INTOP on the #2 card.) These incoming mes-
sages are generated stochastically with a near frequency of FRHR(IH) per
hour (card type 28). Also entered are the mean and standard deviations of
the interruption, DURIN(IH) and SDIN(IH).-
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The computer may be accepting input from: a number of terminals
at the same time. Transmission delay will result, and this effect is acti-
vated by entering the mean and standard deviation of the delays per hour,
DEI.(IH) and DELSD(IH)., as shown in Table 2-11.

Table 2-11

Input of Incoming Message Interruptions and Transmission Delay Data

Card
Card Variable Description Columns Format
28 IH Hour number (one for each hour) IS 1-5
FRHR(IH) Frequency of incoming messages of priority
greater than 1 for hour IH F5.0 6-10
DURIN(IH) Mean duration of incoming messages in hour t10.2 11-20
SDIN(IH) Standard deviation of DURIN(IH) r10.2 21-30
DEL(IH) Mean duration of transmission to computer time F10.2 31-40
DELSD(IH) Standard deviation of DEL(IH) F10.2 41-50
29 IREP Indicator to read in more normal input data from
card file (1= Yes). I1 1

Card type 29 controls the option to read in part or all of a new simulation
scenario. If a 1l is entered, the program will start again and read in a new
card type 1.

23




Output

The results of the simulation are displayed as printout. The re-
sults calculations and the output formats are described in Chapter 1II of
this report. Provision is also made for input display. The various input
displays are presented in Figures 2-1 through 2-4. Figure 2-1 generally
contains information relative to the scenario simulated including items
such as manning factors and message input. Figure 2-2 presents task anal-
ytic information input and the input correlations between the components
of the effectiveness components and the weights of each component. Figure
2-3 shows the various input records relative to the error message, informa-
tion search, and random walk input. Figure 2-4 presents simular informa-
tion relative to interruptions and transmission delays.
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Error message and related input record.

___CORRECTTON SUBMISSION DATA o - i . )
PROBARILITY THAT THE CHANGF EMTFPED 1S CORPECT A
~ MEAN TIMF TO ENTER CHANMGF 25.N0
STANDARD DEVIATION 2.50
_ RANDOM WALK DATA -
TIME REGUIFED PFR STEP ~ 4,500 -
PROSARTILITY OF MOVING RIGHT 600
__PROBARILITY OF MOVING LEFT  .300 . .
LEVELS OF AMBIGUITY
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Figure 2-4. Interruption and transmission delay input record.
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CHAPTER III ]

OPERATIONS AND OUTPUT ‘

In order to call up the full integrated model, some type of terminal
is required. The displays and procedures detailed in this section are most
appropriate for implementation on the ADS 660 terminal. However, almost
any other terminal possessing the appropriate transmission rate may be :
used.

To implement the integrated model, the first step is to call up the
computer and wait until the connect signal (usually a light appears). Next,
a computer interface port must be specified such as: #ARI04. A run card
must appear next: @RUN runname, charge no, project id, 10, 100. The
run name is completely arbitrary and is used only for run identification.
The programmer's last name or initials are commonly used. A valid charge
number is essential. A project identification of MANMOD is recommended,
although not absolutely necessary.

The project identification is followed by an estimated computer run-
ning time in minutes (a value preceded by the letter S may be used to speci-
fy seconds) and then by the maximum number of pages of computer printout.
In order to execute the program, only the statement @ADD TRY.- MANMOD
is required. Following this instruction, the computer will respond with a
series of READY's which refer to the various files being assigned. After
all files are ready, the program starts. First, the normal input is read,
and then the staternent.

APPLIED PSYCHOLOGICAL SERVICES PRESENTS appears on the
screen. This statement is followed by basic instructions for use,

After the rhessage is complete, depressing the new line button (if
the conversational mode is being used) or the XMIT button if the message
mode is used will permit the computer to go on to the next display.

I the next display, the operator is asked to select a data category
for change. If no category is selected, normal simulation will commence.
If one of the data categories (from 1 to 22) is selected, then the next mes-
sage will provide an opportunity to change any of the data forms. If the
number 99 is selected, an index to the available data categories is present-
ed. If any other number is chosen, the program commits a normal termina-
tion. This is the preferred and optimal way to end the program. Other meth-
ods may provide problems for data recovery from the normal output file.




Revised CASE Employment

When data change option 22 is selected, data may be read in from the
revised CASE program. The data to be read in consists of the total duration
(cumulative) and frequency of interruption at each of the nodes (i. e., inter-
section or choice points) preselected in the revised CASE model. Of these
nodes, only a few are of interest for the MANMOD and these must be iden-
tified. After the appropriate nodes (the correct nodes for the test case are
16, 38, and 50) are indicated, the program computes means, and these are
displayed on the terminal where changes can be made if the data are unac-
ceptable. These changes are optional and keyed to the hour number. If no
hour number is indicated, no change will be made.

In order to execute the revised CASE from the terminal, the instruc-
tion

@ADD TRY- RCASE

must be used before the MANMOD implementation described above. When
all program files are ready, the CRT will display information concerning
the revised CASE model and ask for the project number, title, and the date.
After this information is sent, the program will automatically write the in-
teractive information to the correct file. After the CASE program has end-
ed, the MANMOD program should be called to integrate the data.

At the conclusion of the MANMOD simulation, a brief summary dis-
play appears. This summary may be followed, at user option, by detailed
displays. To accomplish this, the hour number of interest is entered. En-
try of a zero hour number returns the program to normal operalion and the
program may be terminated.

After the program has been terminated, the billing file should be
closed by the instruction @FIN. If the port is to be closed (i. e., no other
users at current time), then the instruction @@TERM should be entered.
The "connect" light should go out at this time and the phone should be hung

up.




Detailed Output

In order to have the detailed simulation results printed, instructions
may be entered via CRT orbatch terminals.

In the case of the CRT, the following instructions are required:

@ RUN... (if no run is active)
@ ASG,LP T

@ BRKPT PRINTR/ T

@ DATA, L. PRTFIL

@ END
@ BRKPT PRINTS
@ FREE T
[ @ SYM T, ARI318
@ FIN

The designation ARI318 identifies the remote batch terminal at the Army Re-
search Institute for the Behavioral and Social Sciences.

In order to receive the print from cards directly, the following cards
must be punched and submitted:

@ RUN...

@ ASG, A MANMOD*PRTFIL
@ DATA,LL. MANMOD:*PRTFIL
@ END

@ EOF

In the case that a printer is not immediately available, printouts may
be directed to the Edgewood Arsenal for mailing to the user. The required
instructions in this case are:

@ RUN...

@ SUSPEND

@ DATA,L. MANMOD*PRTFIL
@ END

@ RESUME, P

@ FIN

The P option following the instruction RESUME will cause an immedi-
ate printout (when a printer is available) at the U1108 facility at the Edgewood
1 Arsenal,




< 3

——— e -

Qutput Format

The MANMOD provides a variety of output options. The sections
which follow describe this output in detail.

Detailed Message Output

A detailed summary can be produced for each simulated message
involved in a simulation run. Figure 3-1 shows a sample of this printout
and presents the detailed processing data for simulated message number 1,
relative to the work of simulated operator number 3. In the Figure 3-1
sample, an ADD type message was processed which was in the first position
("order") in the IOD queue. There was no stress, fatigue, or aspiration in-
fluence (1. 00 is the steady state or no influence level). Note that aspiration
as used here does not refer to the level of aspiration but to the effect of as-
piration level on current performance.

A CUM. IDLE of 344. 68 means that this crewman has spent this
amount of time (in seconds) waiting for a message in this hour. When oper-
ator 3 received the message, MESSAGE ARRIVAL 344. 7, he began to work
on it immediately (MESSAGE START 344. 7).

Completion of the first task analytic element took him 7. 31 seconds
to perform, augmented cumulative elapsed time to 351. 99, and the perform-
ance was successful (S). The first task element was not a special kind of
task or a critical task, and ended time segment 5 (this segment identifies
the end of time to select a message from queue). There are sufficient er-
rors already in the current message to produce 5 error returns and no in-
terruptions occurred during this task,

The data starting with TRANSMISSION DELAY refer to task element 3
which is a type 6 task. Type 6 identifies a transmission to the computer. It
took 5. 3 seconds to transmit the message (due to time sharing delays on the
line). An error message level 4 was returned which had an ambiguity lev-
el (i. e., number of vocalic central groups) of 12. In the random walk simu-
lation of information processing, only one step was taken which required
4.5 seconds. Absorption was reached at the no solution exit. Since no im-
mediate solution was apparent to the operator, he selected information
search option 3, which consists of asking his neighbor (i. e., fellow IOD
operator). This took 64. 8 seconds and reduced his ambiguity level to 1,

He then produced, considered, evaluated (random walk), and reached a
solution which took 24 seconds to eater into the computer. The solution
was incorrect. Due to the nature of this particular task analytic input,

the operator went on to the next task. More often, the task analysis would

i ¥
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indicate that the operator should repeat task element 3 until the task is
completed successfully. The lower portion of the printout indicates that
message 1 was completed by operator 3 with no transform errors but

with a total of 5 error returns. The message segment end points were
0, .0, 26.7, 349.7, 352.0, 356.7, and 602, 8.

Hourly Summary

Figure 3-2 presents a sample of the hourly summary which can be
produced for each simulated hour. In the Figure 3-2 sample, man 1 com-
pleted six messages; no messages were rejected or interrupted; the man
worked 1658. 1 seconds out of the hour and he waited for new messages to
come in for 1941, 9 seconds. No stress occurred during the hour, and the
level of aspiration was . 90. This value is in perfect accordance with the
level of performance.

Man number 3 completed five msssages, and one of these was inter-
rupted. In this case, the interruption caused the processing of the inter-
rupted message to run over the hour summary point. The message will be
considered in the next hour summary, although man 3's work time in this
hour is considered in the present hourly summary.

The average time to process a message was 1772, 7 seconds, and
the overall effectiveness in the hour was . 58. This overall effectiveness
was negatively affected by a very low responsiveness component (. 10).
Responsiveness is low in this hour because all messages arrived at the
beginning of the hour and, accordingly, some were necessarily delayed
in a queue before they were processed. The other components of the ef-
fectiveness calculation were high. This indicated that once started, the
messages were processed quickly with few errors.

All messages in this particular hour were of type 1. The summary
in the lower portion of Figure 3-2 shows the average of time spent in each
time segment by message type.

Iteration Summary

A brief summary is printed after every iteration. This summary
presents the effectiveness components and overall effectiveness for every
hour during the iteration, A sample of the output is shown in Figure 3-3.
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RFSULTe OF SHYFT ITERATTOM 2

THOROIIGHNFSS FOMPLETENFSS PFSPONSTVENFSS ACCHRACY EFFFCTIVENFSS
HOLR

1 .92 .90 e1n 1.00 .58
Figure 3-3. Sample iteration summary.

Run Summary

Six different run summaries are provided. These are:

manpower utilization

time segment per message
effectiveness components
workload summary

error summary

error message processing

Figure 3-4 presents a sample manpower utilization summary. This
simulation considered only one hour. Accordingly, the means across hours
are the same as the hourly data.

In hour 1, man 1 worked 1831 seconds out of the hour or 51 per cent
of the time (1831/3600 x 100). He processed six message units, where mes-
sage units are the part of the message handling done by any one man. Man 1
used 305 seconds, on the average, to process these message units. He was
never under stress and showed a slightly increased level of aspiration (. 901
versus . 900) over his original aspiration level. Total working times and
means across all operators are also provided. All operators worked 43 per ‘
cent of the time on the average,

Message segment completion times are shown in Figure 3-5. These
times represent:

T1 - Time spent waiting in Action Officer queue
T2 - Time to select a format and fill it out

T3 - Time spent waiting in UIOD queue

T4 - Time spent entering message

TS5 - Time to send message
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The mean time across all time and messages to send a message ia this run
was 1790 seconds. (Note: the different summaries provided do not refer to the
same run. ) The time and the proportion of the total represented by this
time are also shown in the time segment summary. These time segment
data are averaged across hour, then averaged across message type (only
one shown), and then averaged across message priority (only one shown).

Effectiveness Run Summary

The run summary also summarizes the effectiveness indices (Fig-
ure 3-6). These data represent means across iterations by hour and then
means across hours for the overall measure.

Workload Summary

Figure 3-7 presents the workload summary format. The left side,
backlog and messages delivered represent input values, while the right side
shows actual processing rate averages.

Error Summary

Figure 3-8 presents a sample of the error summary, This output
summarizes errors by hour and by error type. Also shown are the average
number of error returns per message and the average information loss.

Error Message Summary

The error message summary is a new summary, not found in previ-
ous versions of the MANMOD. These data represent the mean time per hour
per man spent in responding to and processing error messages. In the sam-
ple output shown in Figure 3-3, man 3 is the only IOD and hour 1 was the
only hour simulated. During this simulation a mean time of 645.2 seconds
was spent as a result of error messages.
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soca| IMPONENTSenas EFFECT=

HOUR THOR COMP RESP ACC IVENESS
1 1e00 e 99 492 1,00 ¢ 97
ME AN 1600 95 o492 1,00 97

Figure 3-6, Sample effectiveness run summary,

“ORRLDAD SUMMARY
esnnmecMESSAGE UN]TSmeacanss
R YN EE) MESSAGES DELIVERED COMPLETED REJECTED INTERUPTED

muio AQ/ZGY TUD LAST 174 MK ANYTIME AQ/G3 100 AQ/G3 10D AQ/G3 100
1 .
S0V ol 1 0 6.0 640 0 1Y o0 o0

Fugure 3-7, Sample workload run summary.




ERROR SUMMARY » BY HQUR

meeccesfRROR TYPEsweone ERROR  INFORMATION NUMBER OF
O H 3 4 RETURNS L088 MESSAGES
UNITS
HQUR . o , . o -
1 1687 00000 00000 00000 S5e1667 00000 IRY
ERROR SUMMARY = BY MESSAGE TYPE
. _ ome===cERROR TYPEweeee= = ERRUR INPORMATION NUMBER OF
! 2 3 4 RETURNS L0ss$ MESSAGES
) N
MESSAGE unirs
TYPE
1 W1667 20000 20000 00000 Sel667 00000 12
Figure 3-8, Sample error run summary,
TIME SPENT TN REGPOMSE TN CRPOR MFSSAGES
HALR
MAN 1 2 X 4 s 1S 7 a Q 10 11 12
1 S O | B Y Y+ BT I T s B ) BN

2 oN 0 o0 o0 N oN «0 o0 N N o0 on
3 645.2 o .0 N .0 o «0 o0 N N «0 N

Figure 3-9. Sample error message run summary,
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!
GLOSSARY
“A-

A--Temporary variable used when arivnmetic calculationz are male witi an

integer variable.
ACUMTC(IH,M)--Accumnulated time spent on orror messagzs oy run ounmE: v,
ADI(I, K,ITYF)--s5tandard deviation of AITE, the duration o: = L

interruptions.
AHT--Average handling time for a message. Measurel from when a

selected by an action officer to when the message Is e I al
AITE(T,R,ITYP)--Mean duration of task element.
AM--Mean number for poisson distribution.
All--Action officer (not FORTRAN).
AlT--Average queue time for a message. Measured from when a messape arrives in the

action officer's inbox to when he selects 1t tor processing.

M)--The aspiration level for each man. An aspiration of 1.0 represents
striving for perfection. An aspiration level of .3 has been tound
appropriate In many situations.

ASS(M)--Mean final aspiration level.

ATPM--Average time per message processing.

AVAIL(M)--Availability indicator for each crewmdan, 1= availability.

AVCOR--The average time required to correct a message which produced an error
message.

AVGTM(I,K)--Average task element pertormance time.

AVPROB(I,K)--Task element success probability. That is, the probahllity that the
following task will be IJS and not IJY. Also the probability of a

. message rejection when JTYPE= 1.




-B-

F--Tem; orary variable used when calculations must be made using dn integer

variable.

B - -tumber of messages In AS/G3's inbox of the teginning ©

-C-

rC12--The average correlation hetween the etfectiveness measures throroughnhess
and completeness.

2C13--The average correlation hretween the orrectiveness measures thoroughness and
responsiveness.

CClu--The average correlation between the e!fectiveness measures thoroughness and
accuracy.

CC23--The average correlation between the etfectiveness measures completeness and
responsiveness.

o

sleteness and

¢4

A
ol

CC2u--The average correlation between the effectiveness measures co
accuracy.

CC3h--The average correlation between the effectiveness measures responsiveness and
accuracy.

CEC(IH,I0P)--Accumulative effectiveness measures for run summary.
CFA(IH,M)--Cumulative rinal aspiration level for run summary.
CFS(IH,M)--Curulative tinal stress level for run summary.
CH(IS)--Cumulative segment completion times.

CHAR(37)--The array in which characters are stored. In the order 1, 2,3,4,5,6,7,8,9,
0, blank, A, b,c,d,e,f,g,h,I,J,K,L,M,N,0,P,Q,R,S,T,U,V,W,%,Y,2Z.

CIDH(IH,M)-- Cumulative time idle for run summary.

CMSG--Cumulative message number. A unique number (within iterations) assigned
to each message when it is created. Explicity specified as REAL.

CMSGNO(MSG,J)--The cumulative message number of each message within the queues.
CMTG(TH,M)--Time spent on message processing per man per hour.
COMMNS(5)--Column means within chained runs.

CP(IP,IS)--Iteration mean performance time per priority per segment.

CRIT(I,K)--Criticality of the task element, C= critical.




' .
CT(IT,I19)--Ireration total time per Sepment ;21 messacs 0 e,
‘ e iy e . 3 . L
| CTOH(IH, IS )--Tumulative segment time v hour,
I
)
CTSP(IP,I8)~-Tumulative time segmsnts 1y messdrs (ricrity lata tor run umsary,
)
; CTST(IT,IS)--Cumulative time segments by messares Sy datd Dol ran coummary,
CTWH(IH,M)--Cumulative time worked 1ov run o
-D-
D--Dummy indexer used for glossary roference to matrix.
PEL(IH)--Mean transmission to computer delay.
4

DELAD(IH)--Standard deviation ot transmission to oompnter time.

.
‘
[
b1
P
b}
B
-
'

DESTOP(NOP,3)--A prose description up to 18 characters in l.ouvth
tion search option.

DUKIN(IH)--Mean duration of interruption trom incoming messd,es.

-E-
EC(IC)--The value of each effectivensss component.
Ef'f--Overall or composite effectiveness.
END(I,K)--Message processing segment, if any, ended by this task element.
ENDHR--End of the hour time.

ER(IE,IT)--Error rate per 100 characters for each type of error -IL- and each
type of message, IT.

ERP(IE)--Percentage of errors which will cause computer error messages.
ERPG--Percentage ot AO/G3 errors which will cause - omputer error messagas.
ERPI--Percentage of UIOD errors which will cause computer error messages.
ERSUMT(IT,IOP)--Error sums within chained runs.

EXASP(M)--Aspiration level per man in run summary.
EXASPH(IH,M)--Aspiration level, run summary.

EXTPM(M)--Time per message, run summary.

EXTPMH(IH,M)--Time per message, run summary.

k- 47




F'(M)--The specd factor of cach man.  An wolld e Dol 1o Tmdr
would be .8 and 4 slow man wounlsd

PEEO(IH)-~Trequency of arrival or other thau routine messages per hour.  Norv -
number of messages Put the number ot times during the houwr 41 which

messages might arrive.

FREF(IP,IH)--The cumulative proportiondal occurrence of messays rri.rity -1P- as
IP goes from 1 to 5 during hour IH. highest used o lorivy within
each hour must have a proportion or 1.0.

FRER(IH) --Trequencey of arrival of routine messages per hour. Not the number or
messages but the number of times during the hour at which mes.ages
might arrvive.

FRET(LIT,IH)--The cumulative proportional occurence of message 7T as
1 to ITMAX during hour IH. Tor example VRET (1-7, 1) mi;
.25, .48, .73, .84, 1.00. Used in random calculation of actual
message types in any given simulation hour.

FRHR( (H)--Frequency of Intervuptions from incoming messages per

-G-
GMEANS--Crand means within chained runs.

GTSMNS--Grand total means within chained runs.

-H-

HROVER--Indicator tor hour completion.

.
1--Task element number. Also temporary index.

IATA(J,IT)--Task analysis to be used for each operator type, J and for each
message - IT.

IBLK1--Indicator within chained runs.




[TV -=Ternpordary counter or number ©f meassares.

LHATH--2Hi1 Y aumber for this run i:

ber set to zZero it no chaind

[oaT--Iay of mission simulation. Used in computation of taricoe,

crinted onotre g

o
9]
[
lg]
5T
b
ol
)
oy
r;
—r
[
-

IPONT(18)--A run descrirtion or heade

IDL(IH,M)--The amount of idle time for each man in each hour.

lE--Lrror type, 1= commission, 2= typographic (includes ablreviation and stacing,
3= omission, 4= ather.

LEND--Option to terminate progran (when= 1).
IEK--Time segment irdicator point.
IFTE(MSG,J)-~Indicator tor message Interrupted by the end of the hour.

IFTET--Temporary storage for IITE.

IGP(IH)--Number of messages arriving AO/G3's intox in the last 14 minutes ot
hour IH.

IGR(TIH)--Number of messages arriving in A0/33's inbox randomly throughout this
hour.

IH--Hour number.

IHH--Index for hour.

THMAX--Number of hours simulated per iteration.
II--Temporary indexer.

IJF(I,K)--The number of the task element to be performed next it the current
task element is failed.

1JS(I,K)--The number of the task element to be pertormed next if the currem
task element is performed successfully.

. INC(IT)~-][REAL] Mean number of characters in the tinal torm ot cach meosage type,
IT.

INFHR(IH)--Information lost per hour.

C 49




INPOLA(OMI S -=Informdation loss In current message.

INS(IT)--|REAL] Standard deviation of number o: characters per messag
INC(IT).

oy
T
14
[47]

-

INT(M)--Number of error returns remaining in hour interrupted message datd.
INTOF--Option for card input of interruption aund transmission Zelay.
INTS--Total number of interruptions to be run in a task element.

INTRFT(M)--Interruption indicator, 1= an incomplete message from previous hour
must be completed before either messages are selected.

I0P--0Option code.

IP--Message priority number where, 1= routine, 2= priority, 3= operational
immediate, 4= flash, 5= presidential Interrupt.

[FAGE-~-Page number of printout.

[FD--Random number from a poisson distribution.
IPRI(CMSG)--Message priority.

IPT1--Pointer for random access file 1.
IPT2~-Pointer for random access file 2.
[PT3--Pointer for random access file 3.

IPTu4~-Pointer for random access tile 4,

o

IPTS5~-Pointer for random access file
IPT6~-Pointer for random access file 0.

IREP-~Indicator for sequential runs, 1= real data for new run, blank= terminate
program.

IRESH(IOP,IH)--Information lost (IOP= 6) number of error returns (IOP= 5) tasks
pertormed per hour (I0P= 7), I0P 1 to 4 accumulate errors per

error type.

IREST(IOP,IT)--Information lost (IOP= &), number or error return (IOP= 5), tasks
performed (IOP= 7) per message type. IOP 1-4 accumulate. number of
errors per error type.

IS--Time segment for message processing.

ISAM--Output file for SAMTOS data.

50
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ISEG--Time segment, 1= time of arrival in AD/33's jueue [TARIV(MSG, 1)), 2=

time

AQ/G3 begins message processing, 3= time AO/G3 selects format, 4= time
message arrives in UIOD's queue, 5= time UIOD reguests format, o= time
UIOD sends message successfully, 7= time ULOD rinishes processing

message.

ISKIP--Used in data input to skip reading various types or data.
multiple batch runs where only a tew variables are changed.
unless new data is read

inputted in previous runs will be used

Used when maxing
The data

1.

ISTKNT(IP)--The welghts per message priority used in computing operator stress.

IT--Message type, 1= add data, 2= change data, 3=

ITEM--Temporary storage for (MSGNO(I,J).

delete data,
o= special pracess request, 7= s:anding request for

4= guery, 5= relay,

intrormation.

ITYMAY--Maximum number of interruption types per task element.

ITYF--Interruption type.

[UR(IH)-~Not used.

~J-
J--Operator type, 1= action officer, 2= UIOD.
JE--Index for type of message and other purposes.
JJ--Temporary index for operator type.

JTYPE(I,K)--Task element type for element I of task analysis

K. Allowable types

are, 1= a task element allows the message to be rejected with a probdblility
of AVPROB(I,K), 2= task element in which the number of characters for this
message type will be multiplied times the stochastically determined mean
time to produce the time required to transform the messages, 3= a

decision task element where cperator factors such

as speed - F(M), precision-

PREC(M), and stress level - STR(M) are not allowed to affect the duration
or success probability of the task element, 4= an
where operator factors are not considered and the
5= not used, 6= a branch task in which a computer
message correction input task

branch back to the

equipment task element
task can not be failed,
error message causes a
element.




K--Task analysis number.
KINKS--Number of messages interrupted for hourly processing.

KK--Temporary index for message queue and others.

-L~
LDCNE--Counter for crew who have completed the werking hour.
LENTH(MSG,J)--Number of characters in message.
LENTHT--Temporary storage for LENTH.
LEV(IL)--Cut off points for levels of ambiguity. Expressing maximum number of
vocalic central groups and used for determining starting point within
the random walk decision making model.

LINE--Counter for line of print written for chained runs.

LOGBAC(TIH,J)--Number of messages carried over from previous hour.

M-
M--Man number. FEach man involved in a simulation is assigned a unique number.
MAN(MSG,J)--Man who is processing message.
MANT--Temporary storage for MAN.
MCL(M)--Messages completed per man for run summary.
MCUM--Cumulative message number of current message.

MEN(D)--Number of men, D= 1 for action officers (including G3), D= 2 for UIOD's,
= 3 for total men in system.

MENS--Total number of men in system.

MESS(LA,J)--Messages for performance this hour, LA= 1 total for hour; LA= 2
messages remaining for hour. This category is decreased as messages
are performed.

MGCP(IH,M)--Cumulative messages completed.

MINT--Man interrupted bv hour statistiecs.

MQCPL(IH,M)--Messages completed per hour per man.

MQINT(IH,J)--Number of messages in the queue interrupted each hour.
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MQREJ(IH,M)--Messages rejectel por hour per man,

MCCPL(M)--Messages completsd per man.

MSEL~--Man initials selected to periorm next tash.

MSG-~-Message position within the jueue.

MSCGER--Error message number.

MSGIRP(M)--Message number ot interrupted message, if any, tor this crowman,
MSGNO--Number of messages being processed.

MSGS--Message number index.

MSGT--Temporary storage for CMSGNO.

MSREJ(M)--Number of messages rejected per man.

MUCOMP(IH,J)--Cumulative messages conpleted per hour, per gueuc (o1 Tun summary.
MUINT(IH,J)--Cumulative messages interrupted per hour per queue Ol run summary.

MUREJ(IH,J)~-Cumulative messages rejected por hour per queue.

_N-
NAME(M)——The name or title of each man (up to four characters).
NCP(IP)- Number of tasks performed of each priority.
NCT(IT)--Number of times tasks types are completed in current iterations.
NCTSH(IH)--Number of messages performed per hour for run summary.
NCTSP(IP)--Number of task performance by priority data for run summary.
NCTST(IT)--Number of times task types completed across all iterations.
NE--Indexer for number of error messages. Used in input.
NER(MSG,J)--Number of error returns.
NERROP--Option for card input of error message.

NERT--Temporary storage i» o NER.
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NOFAIL(M)--Number of task element failures in an hour.
NOMSG--Cumulative priority weight of messages in queue.

NOMSGS--Number of messages with a priority greater than routine which have
arrived.

NOP--Indexer for number of information search options used in inpurt.
NOPTIO--Number of information search options,

NOSUC(M)--Number of task element successes 1In an hour.

NR--Index for information search options.

NSHF--Current iteration number.

NSHIFT--Total number of iterations to be performed.

NSOL--Outcome from random walk, 1= solution, 2= no solution.

NSTEPS--Number of steps taken within the random work until an absorbing state is
reached.

NTE--Number of task elements, total across all task analyses. ised in data input.
NTMT(IT)--Number of tasks performed by type.

NUET--Temporary storage for TNUE.

NVG--Number of vocalic control groups.

NVGM(NE )--Number of vocalic control groups for each error message.

N1--Temporary index.

N2--Temporary index. .
N3--Temporary index.

N5--Temporary index.

-0-

ORO(D)--Output recording option. A value of 1 exercises the option, D= 1 for print
input data, D= 2 for hourly message queue, D= 3 not used, D= 4 for
detail task element processing, D= 5 for message, D= 7 for experimenter
change of input data, D= 8 or 9 not used.
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OUT(MSO, J)--Dutcome for this message, o= completed, I= luterru
blank= ready for processing when time of arrival ccours

OUTT--Temporary storage for U.l,

-p-
PATA--Face adjustment tactor for aspiration level.

PATW--Pace adjustment factor for work fatigue.

PASP(M)--Permanent or initial aspiration level for edch crowman. Used ror reseting

the aspiration level at the beginning of each ‘teration.
PERI'(M)--The pertormance level of M. PERE(M)= NOSUZ(M)/CVTE7 (M) + NOVAIL(M).
FRBRT--The probability of moving closer to a solution within the random walk.

PRBWR--The probability of moving closer to a decision of no solution within the
random walk.

PRIOK(MSS,J)--Message priority.

PRIOET--Temporary storage for message priority.

PROB--Temporary, adjusted, task element success probability.
FROBI(I,X,ITYF)--Probability of occurrence cf task element interruption.

FROBOP(NOF)--Probability (cumulative) that each information search option will be
selected for performance.

PROBCR--The probability that the solution entered to answer the error message will
be correct.

PROP--Temporary variable used for numerous proportions.
PRP(1S)--troportion of message handling time spent in each segment.

PUL--frobability of a low importance undetected error getting through to the
central computer data store.

PUS--I'robability of a significant error undetected error getting through to the
computer data store.




~R-
RI--Foeudo random number trom a unizorm dlstolns Mo oan ndoclpm o apeoliiic
by input data.
FEDAM(NOP)--The ambipuity reductlion factor ror each Intormati ey crtlon (-1
RMPS(IT)--The mean number  of messages produced tor oach A0/ 3 veocived ften f 1
PO
TYEe.
RY--Fseudo random number from a uniform distribution hetween o and |1,
-S-
SDACR--The standard deviation of the time required to correct a4 mesuag-.
SDCOR(NOP)--Standard deviation of time required to perform eaci, inturmation e b
option.
SDIN(I,K)--frandard deviation of cach interrytion time trom Incormine =
SEGS(CHIN,ISEG)--Time at which each messape cegment is complere i,
SI'--Stress factor.
SHFTOV--Shift completed indicator.
SIT--Success or fail indicator, 5= succeuss, t7 taill.
SICGMA(T,K)--Standard deviation of the mean task element pertormance time - AV ITH(T,r ).

SRS(M)--Average final stress per man.

SRTA--System average response time to an inquiry.

SRTS--Standard deviation of the system response time to an injuiry.
ST--Starting time for message processing.

START(M)--Actual starting time for message which was interrupted by hour and
processing.

STR(M)--Current crewman stress level.

STRM(M)--The stress threshold for each man. This threshold is expressed as number
of messages in the queue allocated to this man. A stress threshold ot
10.0 would produce a maximum facilitory stress effect when 10 routine
messages were awaiting handling. Higher priority messages are weighted
to proportionally more stress producing
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TARIV(MEG,0)--Time of nwecsage arvival in jusue.
TARIVT--Tempovary storage for TARIV,

TCORER--Total time re uired to respond to error message.
TIEI(MSO,M)--Toral numter of undetected errors of type 1.
TIE2(M35,M)--Total number of undetected errors ot type ..
TIE3(M5G,M)-~Total number ot undetected errors ot type 3.
TIL4{MSG,M)--Total numcer of undetected arrors of type .
TIMCOR(NOF)Y--Average time to perftorm information search opt iomas.
TIME--Task element performance time.

TLEN--Intermediate value in the computation o1 message lengih.
TMIDI.--Average 1dle time,

TMI(M)-Mean idle time.

TMINCR--Time required to inpu* an answer to error messag:.

TMCOMP--Total time required within random walk for an abuorbing stdte to fe
reached.

TMT(IT,IS)--Message segment times by type.
TNUE(MSG,J)--Total number of undetected errors in 4 message.
TMRSP--Time to perform information search option.

TPM--Time per message.

TPMC(M)--Time per message per man.

TRDEL--~Transmission delay time.

TSMNSP--Total sum of means per priority in chained runs.
TSMNST--Total sum of means per message type in chained runs.

TSTEP--The time required to take each step in the random walk.

TW(IH,M)--Amount of time (seconds) worked by each crewman during cach hour.




MOO, T )--Mesa, each mosSafe In the JUYTOnt messare  (udue, O AT AT
jueues are each Uype 25 overavtion -,
TYPET--Temporary s
)
TOERD--Time 4v start of shirt being simulartel.
Ti--Time required ior message segment 1.
‘ 12--Time reguired ror message segment .
| Ti--Time reuired for message segment 3,
~ed for message segment 4.
Toe-Time ropiived Yoy mensare segment O,
L
TR (I, ) == pr il TR st he oecivrence of an uandevected crror,

T T E T N e e U
DETYPE(I r d=="nderocted wrxror tyre, T transter,

UISD=-=TTaer o3 fnperr /oateus device (not VUORTRAN).

V--Basic execcution 1 ins uno i,

VoG--Vocalic central o s (e

W(IC)--The relative welght of cach ertec!iveness component in computing everall

etiectiveness,

WOR(M)--Maan time worked.

Z-~Temporary storage for ICHAIN,
¥1--Mean backlog per hour in AO queue.
X2--Mean backlosg, for hour in UIOD queue.
X3--Mean messages completed by AO's.

. X4--Mean messages completed by AIOD's.

58




(S
e
L

<
2=
<
w

X5--Mean number o!f messages rejected

Xo--Mean numler ot messages reojected by UISD.
X7--Mean numier of messayes interrupted by AJ's.
X8--Mean numler of messages interrupted by UIOD's.

Y-

Y--Number used to initialize the random number generator. An
odd octal number must be used. This number should
runs since the value,
pseudo random numbers.

-7

Z(M)--Current time (seconds) for each crewman.

ZA--Adjusted task element success probabillity when stress level

threshold.

ZIF--5tress function for execution time.

ZIH--IH minus 1 in seconds.

eight digit positive
be changed between

it repeated, will produce the same string of

exceeds the stress

ZTEST--1est value to determine which man is most available for message processing.
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16% 100

IN# 1210
3 * 200

R XRAVLDG** ¥

F Y P

SHIONITTINE ASPIRE

_CALC'ILATES ASPIRATIOM AMDY RESIILTING PACF ANJUSTMENT

FACTOR FNR THTIS “aAM
INCILUNE COMALK
PaFA = 1.
PERE(A) = ASP (W)
CALCHLATF DRESFNT DEREORMANCE |LEVFL

A = MOSUC (M)

B = NNFATIL (M)

IF(( A + B) JLE, N.) GO TO 2nn

PERE(M) = A/ (A+R)

MO FHAMGE IF PERENLMAMCE ROIIGHLY EQIIALS ASPTRATTYON | EVF

IF( ARS(ASP (MY = PERPF(M)) L1 F., ,02) 50 TO 2n0

IF PERFORMAMCFE IS LOW AMD STRFSS IS LNW

IF (DERF(M) GE. ASP(M) ,0R, STR(M) ,GRE, STPM(M)) GN Tno 10n
PAFA = le=.U*{ASP(M)=PFRE(M))

GO TH 200

IF PERFORMAMCF TS HIAH AMN STREGS IS LOW

IF (PERF(M) LT, ASP(M) ,0OR., STR(M) .GE, STRM(M)) GN Tpn 11n
CALL RANDU(RY (1)

ASP (M) = ASP(")4 1+ (PFRFE(M)=AGP(M))*RY

Gn TH 20n

IF PERFORMAMCFE 1S LOW ANN STRESS Tg HIGH

TE (PFRF(M) AF. ASP(M) OR. STR(M) JLT. STRM(M)) an Tn 120
PAFA = 1etx(ASP (M) =PERF (M))

ASP (M) = PEPF (M)

G0 TN 200

IF OCRFORMAMCE TS HIGH AMD STREGS Tn HIGH

IF (STR(M) LT. STRM(Y) ,0R., PFRF(M) LF. ASP(M) GO TO 200

STR(M) = 9¥GTRM (M)

CONTTHUF

IF( ASP(M) 6T, 1,.) ASP(™M) = 1,

RETHRN

END

* ¥ kP AKLOCk*%
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1% SUBROIITTNE apak|_ AR
2% o NETERMIMNFG CHARACTFRIGTICS OF MECCAGFS PRINR T CYeY
. L IMNCLYINE coMey K
' * IF(TCHATM.GF,2) 6N TN 3N
Sk IF( AL G «LF, N ) 6n TN 2190
_Ax . Jd =1
7* MESG(1rJ) = avLn
Ax MESSQ(2rJ) = nKLE
. _9% : D0 200 MSG = 1, RKLG
10% C NETFPMINF MEQSAGE DPRINRTTY
11% CALL RAMDU(RY»1)
2% D0 112 IP = 1.5
13% IF( RY «AT. FRPEPL(IPL,1)) A0 TH 110
14 PRINR (MGG JY = TP
15% G0 Th 120
16.% 110 COTIMNIF
17+ 120 CHHTIMUFR
18% o NETERMINE MEGQSARE TYDF
10% CALL RAMDU(RY,1)
20% 20 13n IT = 1.8
21% IF( RY .GT. FPET(IT,1)) AN TN 130
2O%* TYPF(MSAed) = 1T
2X% 5N TO lun
2% 130 CONTIMNUE
o8 % 140 CONTINUFE
Dh* c NETERMINFE "EQSAGFE 1 FNATH
27% CALI. RAMNDN(PY»RNPN,.p1.)
2R % IT = TYPF(MSA,J)
2ax TLENM=T THCITT) 4+ PN ox THS(TTY + ,4annn
aNX. IFC TLEN oLT. (INCOITI/Z1NW)) TLEN = INC(TT)Y / 1n.
31 ¥ LENTH(MSG,J) = TIFN
xX2% C FILL UP NnTUER MEGQAARF NESARIPTOR CL.NTS
ER L CM55 = CMSG + 1
LU ITYr(NMSG) = 7T
A5 & IPRTI(AVMGG) = PRYODR(NMSH, )
Ak L CMSGNN (MGG JY = CMSG
37#% c TARTV(NSGYJ) = N,
3Nk TARTV(MSGrJY = T7FRN
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KRAKLNG® %%

Ao
ynx*
u1%
4o*
u3*

! uy*

! us*
uR*
u7*

} Y4A*

Yo

S0 %

51*
Re*

% : s3*

S4*

&%

LAK

"7+

Rax

K9%

AN*

AL*

AD%

A%

AU*

ARX

AA¥

AT*

AR*

_RO¥

T7n*

T1*

72%

T73x%

T4*

75%

T76%*

77%

T78%*

79%

an

R1*

RO*

aAz*x

e AL

| o

ARX

e . RTX

’ AR*

i

d

w*¥RAKLNAGx*x*

200
210

215

300

3310

1

SEGG(EMSGy 1) = TARTVIMGA,JY o
TNUF{MSGed) = 0,

NER(MGGedJ) = N

MAN(MSG,J) = N

QUT(MSGeJ) = rHyaR(11)

IFTE(MSGrJ) = 0
CONTTNUE

IF( NRO(2) «NF, CHAR(1)) GO Tn 21N
CONTINUE

DO 218 Iz=1,20n

SEAS(I»7) =Z0.0
RETHR™
GET QUEUE FPOY | AST GHIFT

COMTINUE

IF(nRN(2) stIF . FHARP (1))

IPAGF=IPAGE+1

WRITF(2,Q300) IPAGE
FARMAT(1HY ¢ 10X ¢ A7HMESSAGE CNPRESPANNDEMCE RETWFFN SHIFYS
4nx, SHPAGF +13)

WRITFE(2,930%)

50 7O 2§

9305 FORMAT(/2SHNFNR ACTION OFFICFR QUEUF )

315

ng

210

9320 FORMAT(8H MSG,eT2e 7THe

CALL DuUMPY2
N0 330 J=1,2
I1=wrSS (1Y)
“156="

00 315 I=1.17

IF(OUT(T+J) +FEN,CHAR{1U))
MSG=MS6+1
CMSA=CMSG+1
ITEU=CMSGNO(T» )
CMLHANN (MSG e J) ZCMSG
ITYC(CMSG)=TYPE(T v J)
IPRY(CMSG)=PRIDR( TrJ)

DO xNG N1=1,4
SEGG(OMSGyHIYZSFAS(TTEM, 1)

COMT INUE
THUF (MSG e J)=TMUF (T e J)
NER(MSGrJIZNER (T J)
MAN(MSG,J) = 0
OUT (MSGrJ)=CHAR (1)
IFTe(SGerd) =0
IF(uSnr.rN.1) #~0 TO 31n
PRING(MSGrJI=PRTMAPR(T»J)
TYPE (GG J)=TYDF (T J)
LENTH(MSGrJ)ZLENTH(T )
TARIVI(MSG»J)=TARTV(T»J)

COMTIMUE .
IF(APA(2) JEN,CHAP ()

GO T 315

WRITE(2+6320) T, TTFMIMSH, MGA

CUSHL o TUy15H MAPS TNTN MSR.y TR 7y CMSG.oTH)

215 COMTTINUE

IF(JeFDel JAMD, NPO(2) ,FN, CHAR(1)) WPITF{2,931n)

_9310  FORMAT(//14HOFOP I0D.QUEUE )

ERIU

- B0 T0.210 e

MESG(1eJ)2VSA
MERS(2¢J) =MS3

END-
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1» SUBROUTINE CASEIN

2 INCLUNDE COMRLK
3% C____ CASE MODEL DATA IS INPUTTED FROM NATA FILES WERE

y* REAN(9¢1000) FRHR»DURINISDIN»NEL »DELSH

5% 10Nn0 FORMAT(ROFLN,.4)

f¥ _WRITF(2,1008)  _ ____ _ .. _.. . . . o

T* 10NS FORMAT( 123X, 'DURATION',14Xy *DELAY* /

/% 1 * HOUR FREQAUFNCY MEAN SD MEAN sSD * /)
——9¢ _ . __. DO . 100 IH = 1,22

10% WRITE(291010) THIFRHR(IH) o+ PURIN(TIH) » SDIN(TIH) o NFL(IH) o pFLSN(IH)

11% 1010 FORMAT(ISSF1N,4)
2% 100 CONTINUE. . . ___. . .

13% RETHIRM

14% END

2k CHAIN®®* *xkCHATN®*%
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OMB| K&%x%x

Pr . COMBLK ¢ PF o, COMBLK

*xkCOMBLK %% %

RLIR70 04/10-12:19:47-(13+0)

000 RAPDPrILF #SIPSBAT.COMRLK2,%*SIPSRAT,.fOMBLK>
_ 000 COMBLK PROC
000 INTEGER OROr» CHARs AVAIL» PRINR, OUTr UETYPE» EMD, SIF,FRIT
000 INTFGER SHFTOV »TYPE
000 COMMON IPT1s IPT2, IPT3, IPTU,» IPTSe TPT6
000 REAL INCe» INS, IDL
000 INTFGER TNUF, BKLGr CMSGs CMSGNO'TIFL»TIE2/TIF3,TIEY
000 COMMON IDENT(12)¢ NSHIFTs THMAXs MEN(3)y DRO(10)r NSHF,
000 2 IDAY» BKLGe» PUL» PI'Sy SRTA, SRTS: IATA(2¢8), NTFr MPS,
000 3 Me F(B6)r» PREC(6))» STRM(B)r ASP(6)r» J» SIF,
000 4 _ IHe IGP(12)s IGR(12), IUR(12)s» FRFT(7,12)s
000 L) FREP(5¢12)s FRER(12)y FRFO(12)r 7THs» STR(B)» MENS.
000 6 FR(4r7)» ERPG(4)y EOPT(4),
__._...boo _ 7 INC(T7) e INS(7)» :
000 A JTYPE(2004) e CRIT(2004)r FMD(2N04) 9 TJF(20e4) 0 145(20'4)'
000 9 AVGTM(2024)» SIGMA(20el) sy AVPROB(2N,4)e UETYPE(20e4) yUEP(20+4),
00Q . 1 CC12+» CC13» CC14y CC23¢ CCPUy CCl4r wly)
000 COMMON
000 3 MSGe PRINDR(S002)y LENTH(S0s2)s TYPE(SN:2)r TARIVI(SO0,2) ¢
— 000 4 TNUE(S0e2)» NER(S002)» MAN(SHs2)» IFTE(SNe2)» OUT(SQs2)»
000 33 AVAIL(B)» 7(R)» MSGS» STe FNDHRs HRNVERs SHFTOV» NOSUC(6),
000 7 NMOFAIL(6) e LDONEY INTRPT(R)» MSGTRP(R)
—- 000 1 TIEL(S50¢6)sTIE2(50+6)yTIE3(SNs6) e TIFU(SN,6)e PFRF(A) e TDL(12,6)¢
000 R MSCPL(6) »MSREJ(6) rMQCPL(12+6) tMARFJ(12+H)Y ¢t MQTINT(12+2)»TW(12+6)
000 COMMON PAFWe PAFA» ITy Ko Y» RY,
000 S MESS(2¢2)9 CMSGer CMSGNO(S50¢2) vPASP(6)
ono COMMON SEGS(210,7)e ITYC(200) s FC(12:5)yATPMe IMFOLS(200)
000 1 TMT(R+¢S)e NTMT(8B)» TNT(6K)
_...0090 COMMON CTSHI(12¢5)s NCTSH(12)e CTST(ArS),
000 1 NCTST(R) e CTSP(5,5)e NrTSP(S)
000 2 CTWHI12¢6)r CIDH(12:6)
__ 000 3 CMTMG(1296) e MGCP(12+6)r CEC(12¢8)
000 u CP(5+5)e NCP(R), IPRI(200)¢
000 5 CTH(12+,5)r NCTH(12)» START(H)»
. _ o00g. 6 CFS(1296)r CFA(12¢6)
000 7 WOR(6)r TMI(B)r TPMCIR)» MCL(KR)»
000 8 SRS(6)r ASS(B)r PRP(6)r CH(S)»TPAGE*NAME(6) s NMTYP(R)
_...000 COMMON LOGBAC(12¢2) 9 MUCOMP(12+2)r MUREJ(12+2)» MUINMT(12,2)
000 COMUON KINKS, IMFLHR(12)» IRFST(B¢7)¢ IRFSH(B¢12)¢CT(R,K)yNCT(8)
ono COMMNON /DATA/ CHAR(37?)
. _ Boo COMUNN/DATA/ZISTKMT(S) » TZFERO» TCHAINSRVMPS(7) r AGT o AHT
000 COMMON / DATA/ PPOBI(10+3¢9)s AITE(1N93,9)r ANIC(10+%¢9), ITYMAX
000 COMMON/DATA/LINF (64) o GMEANS (7) 9y GTSMMS (12) » TSMNST(7912),
.. 000 . 1 TSUNSP(5¢12)r COMMNS(S) e ERSIMT(7,7)
000 2 ¢ FXTPMH(12+6) 9 EXASPH(12¢A)» FXTPMIA)}y EXASP(R)sEYPR("),MCC
000 3 o FRHR(12)» NURIN(12), SDIN(12)e DFL(12), NELSN(12)
000 END L e e e A
#XxCOMPUx%x» xxCOMPU%%xx
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— 1% .SUBROUTINE ERROR
2% INCLUNE COMBLK
3% REAN( 7.80) ISKIP
S 80 FORMATI(I1)
5% IF( TSKIP .FQ. 1) GO TO 105
Ax Do 100 II = 1.4
S £ S .. .REAN(T7¢90) IEy (FRCIFrJE)s JF= 1+7)s_FERPG(IE) s FRPI(IE)
Ax 30 FORMAT(I1r 7FB.2¢ 8BXe 2F7.2)
9% 100 CONTINUE
10* 105 CONTINUE .
11% IF( ORO(1) «NF. CHAR(1) ) GO TO 135
10% WRITE ERROR RATE NATA
13% ... WRITE(2,110). . .
14% 110 FORMAT( 1H +¢/3X» 1SHERROR FRFAUENCY//
15% 1 23xr» 12HMESSAGE TYPE»
16* . 2 17X» 15H ERROR RETURNS/
17% U UHTYPE e SY o THY e SX e LH2 »SXp 1RReSX s 1HB o SXr IHS e SX o LHA»SX s 1HT ¢ SX ¢ 1H8
18%* 46Xr 2HG3» 8Xy 3HIOD/)
.19+ DO 130 IE = 1,4
20% WRITF(20120) TE,» (ER(TEsJE)»JF=1¢7), ERPG(IF}e FRPI(IE)
21 % 120 FORMAT(1H » 44X, I29» 2X» TF6H.2¢ SX» FA, 3¢ FI0.3)
LL.22%  _.. 130 CONTINUE . _
23% 135 CONTINUE
24% . REAN(7,80) TSKIp
25% _IFC_ISKIP L.EQ. 1) GO YO 145__  _ ___ e e e
PA% READ MESSAGE LENGTH DATA
27%* REAN(7+140) INCe INS
__2A8% 140 FORMAT( 7F10.2)
29% 145 CONTINUE
ANk IF( ORO(1) «NF. CHAR(1)) GO TN 190
LS E WRITE MESSAGE LENGTH DATA e e e e L
30X WRITF(2,150) INCe» INS
x3x 150 FORMAT(1H //3X» 17HNN. OF CHARACTERS




~-3

sFOROR*** *x*¥ERROR % %%
34x* 1 23Xe 12HMESSAGE YYPE/
T 2 31Xe1H1 16X e 1H296X01HI 16X LHUIEXr LHS 16X 0 1HO 16Xy THTIAX s 1HA/
36% 3 SXe 1SHIN COMPUTER (M), SX,7F7.,2/
A7* ) __ 4_5X, 16HIN COMPUTER (SD)e U4Xe7F7.2/7/)
AR* REAN(7:80) ISKIP
30x% IF( ISKIP .FQ. 1) GO TO 215
40% WRITE(20170) IDEMT» IPAGF
41% 170 FORMAT(1H1,» 15X, 12A6¢ 13Xe SHPAGE » TU/)
42% IPAGFE = IPAGE + 1
—83x _ WRITE(2, 180)
Ly 180 FORMAT(1H /79X, 18HTASK ANALYTIC DATA//
45% 1 101X, 16HUNDETECTED=ERROR/

2 2Xs UHTASK» SXe THELFMENTe U4X, 4HTYPE, 3IXr OHCRITICAL
3 424 SEGMENT NEXT=FAIL NEXT=S(ICC MFAN=TIMF v 2X»

4 35HSIGMA PROBARILITY TYPE PROR//)
190 _CONTINUE.
K = 9999
c READS IN TASK ANALYTTIC NATA

DO 210 N = 1, NTE - e

REAN(7¢200) Kels JTYPE(I#K)» CRIT(IeK)» END(IIK),

1 IJF(TeK)» TUS(TeK)y» AVGTM(I,K), SIGMA(TeK)r» AVPROB(TIsk)»
e -2 UETYPE(IsK)» UFP(IsK) »INTS

RA* 200 FORVAT(IZ2rIZp1X e T1rA1ei1XoTI1s1Xe2TI392Y0s3F10e3¢A1+FHeZ022Y,12)
K7 * IF( INTS .LF, 0) GO TO 197
S8% REAN(7,196) (ITYPe PROBIC(I'K»ITYP):r AITE(T KsITYP),
S9% 1 ADTI(1+KrITYP)y LK = 1» INTS)
AN 196 FORMAT(4( I2r FheIr 2F6,1))
ALlX - IF(C ITYP «GT., ITYMAX) ITYMAY = ITYP
AO* 197 CONTINUE
A3%X IF( OROC(1) «NF, CHAR(1)) GO TH 210
——nix  IF( X .ERs KP) GO .TO 203
AS* KP = K
AG¥* WRITE(2,202) K
e - TE.. .. 202 FORMAT(1IH ¢ TS)
AR¥ 2n3 CONTINUE
AO%X WRITE(2,205) I, JTYPE(TsK)s» FRIT(I,K)» FNNITsK)»
20% e A TJECIPK) e LUS(IeK)e AVGTM(IrK) e SIAYA(TIrK)r AVPROR(ISK)»
71* 2 UETYPE(I+K)» UFEP(TI,¥)
7% 205 FORVAT(SXr1310,9XrT1sAXeAL2OXrT1,2T1NneF10.2¢
S 73%x = 1 F11.2¢/F9¢3¢8%X1A1+/F11,.2)
T4* Nno »0a ITYPT 1, TTYMAX
75% IF( PRORTI(IrsITYP) «LF. 0.) RO TO 2NnO
——nI6* ... _MRITE(2,206) ITYPr PROBI(I'KsITYP)» AITE(IsKeITYP),»
77 1 ADI(TI+KeITYP)
TR* 206 FORVMAT(15Xe {7THINTYERUPTINN TYPE » T2» 1SH PRORABILITY=
- 79% .1 F6,3¢ 17H MEAN NDURATION= ¢ FRelr ARH SD= ¢ FR.1)
AN 209 CONTINUE
R1* 210 CONTINUE
PR E 218 CONTINUE. - - . e e s
AZxX WRITE(2:220) (JeJd= 1¢8)s (LDe( TATA(LNIJNA)»
Al® $ JDa = 1+8)r LD= 1+2)
————ARK 220 _FORMAT( 1H ¢ // 25H TASK ANALYSTIS ALLOCATION»
RARX 1 /7 39%Xr 12HMFSGAGE TYPE /
AT* ? 104 NPFRATNR » RIlq
AR 3 (/£ 1S 5.XA<&LQXL~.I.U.)) .
1 REAN(7+R0) ISKIP '
aqn% IF( ISKIP .FN. 1) GO TO 25%
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1%

SUSRNIITINE FXPER(TENN)

2%_ INCLUDE COMRLXK
3% PRINT 1000
ux 10N0 FORMAT( /20X, *APPLIED PSYCHOLOGICAL SFRVICFS PRESENTS ¢ /
5% 1 / 21X *AN ON=LINE EXPERTMENTFR CONTROL OF THE* /
A* 2 /2NY) 'memmcccae-- ceem——- MANMO Nencm e e e ——-o- ——t 9 /
7% 3 20X, 'A COMPUTFR SIMULATIOM MANREL NE THF ARMYGe /
a/* 6§ 20X» 'TOS SYSTEY RUN ON THE tINTVAC 1108 COMPUTFRY /
a% 6 7/ 10X+ *IN NRNER FOR THE PROGPAM TO RFCFIVE YOUR INSTRUFTIONS?,
10% 7 v IMEDIATELY!® /7Xe*'SFT THF CRT IM THE MFSSAGF MONRF
11% 8 ' (1.E. DEPRFESS BUTTOM MSG.)* /
102 R/ 10%e 1INSTRUCTIONS SHAULP aF INSFRTEN BETWFEM BRACKETS®
13% A ¢ WwHFRF INDICATFN v/
— . 14x o /10Xe *THE XMIT RUTTNON SHOULN RE_DFEPRESSEN WHILE THE ¢ L
15% a * THE CURSNR IS ON THF' /7YX,t LLINE CONTAINTNG THE TNSTRPUCTIONS.'/
16* a /1n¥, 'IF MO INSTRUCTIONS ARF NEFDFN DFPRESS THE HAMEY
e A% 9.t QUUTTON FOLLOWED RY THE'/7X:*XMIT AUTTONL'. /. _ _ . P SR
1% PRINT 1005
10% 1nnS FORWAT(
0% 4 10¥, ' FAILURE TO POSITION THE CURSOR _CORRECTLY' . » . . .
21% & ¢ WwTLL RESULT TMY /7%, *WRAP AROUNN, THAT IS, THF DIGOLAY WILL®
20% 6 ' START IN THE MINDDIF TUFN» /
£ CrROR KKk *x*FRROPk# %
) al*  C READ FFFRFATIVFMESS CAMPOMEMT CORPFLATTYOMS AND WETGHTS
Qo* REAN(7¢250) CC12¢CCIR)CCLU, DX, CC2U s CCRYy (W(N) PNt U)
Q% 280 FORWAT(.10F5,%)
Q4% 255 CNNTIMUC
1% ] IF(ARA(T) NE. CHAR(1)) RO Tn 270
OFR* WPITE(2,260)CC12¢CCIReCCIGCCD2,CC2NM 1 CCTE ) (WIN) pNZL L)
a7# 560 FORWAT(1H1,» SUHFFFECTIVENESS FOMPONFNTS/
aQg* 1 / 2Ys 3IHECORDELATINMS RETWFEN COMPOMFNTS/
[+]oF 1 3Xs AHCC12= » FS.3/
tnonx 2 3X, AHCC13= FSe3/
1n1* 3 3X, AHCClU4z » FR.3/ N
1n2x% 4 3X, 6HCC23= » FS.3/
1n3x* 5 3X, RHCC24= » FS.3/
1nux 6 3X, ARHCC3U= » FS3/ .
1nS* 6 / 2X» 2SHWEIGHTS OF FACY CNOMPONENT /
10R* 7 3X, AHW(1l)= » F¥ 3/
1n7% a 3X, AHWI(2)= » F5.3/
10n% a 3X, AHW(3)= » F5.3/
_1n0x 1 3X, AHW(U)= , FR,3//)
110x% 570 CONTTMUF °
111% RETURM
110% EMD
* v 4CXPER*% ¥ e «FXPFER2* ¢
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. .
«FyPER%*% * kP XPER* %%
23% _7 TX, tCONTIMYS nM THF TAP OF THE CRT,' /
ou% R / 1NXr "WHEM THF INSTRUCTIONS (IF ANY) ARE COMPLETFRY ,
25% R * NEPRESS THFE XMIT RUTTNAN, ' /)
o ?6*x REAN 20101
27% 2 PRINT 1010
2A% 1010 FORMAT(22(1X/)er [ T IMNICATE THE NMUMRFR NF THE NATA FATEGHRY
29% 2 ' TN RFE CHANGED.'/
3N 3 A RESPOMNSF GREATER THAN 2n WIILL TFRMINATE THF PRNAMRAM,?' /
31* 30 A BLAMK TMDICATES NO MORE CHAMGFS ARF TN RE MANE:,
. 32% .. 4 ' AND SIMULATIOM WILL START, t/
33% 5 20Xr 'DATA CATFRORIFSY /
Ik 6/ 1 NUMRFR OF ITERATIONSY,
165% 7 10X, 12 MISSIQM _TITLE* /7
6% Qg ¢ 2 OUTPHT OPTTONS?
XT% 9 16X» '13 TASK AMALYSIS TINDGQt /
38 . 9' 3 OPERATOR TYPE NATA',
30% al12X,*14 OPERPATOR SPEFN' /
un* al 4 OPERATOR PRECTSTONT®
L. ....912X,_ '15 OPERATOP THRESHOLD' /
4ox*x 9 5 OPERATOR ASPIRATINN® /
43 g 6 MEAN TIME FOR TAQKS' ,
— _kx_ -... 011X, '16 SIBAMA FOR TASK TIMEe )
[T PRIMNT 1014
BA* 1n1y FORMAT(
L7% e @' U7 MESSAGE ERROR _RQATE*
uRx 212X, *17 PROR=SIANIFTCANT EPPNARY /
uan qr a PROB=LOW SIGNIF ERRORY , \
— ___RO% Q9Xs 18 MSGS TO AD FOR HAUR® / \
s1¥ ar Q MESSABES TO AN LAST 1S MTnmv,
a2 % OUX» 119 MGG TYPE OCCUP. RATFY /
L. RA¥. ar 10 YSG PRINR. NCCUR. RATE,
s4* 08Xr 20 MEAN CHAR/MGG TYDESY /
55% 9' 11 SIGMA FNR CHAR/TYPF' /) f
Sa¥* REAN 2010»1 ‘
57* 2n1n FORMAT(2Xs17)
SR¥ IF( T +.LF. N0} 60 TO Qo
—_—R0%x IF(C I +LE. 20) G0 TO S
AD% IFNNn = 1
ALX GO TN 999
AOX 5 CONTINUE ‘
HRE GN TO(INe20e3N0UN)SNeHNe?NyRNION 1NN
AlL% 1 1101201300 140,150¢AN 1709 120,190:110) 01
. .. AS* 10 CONTINUE
ARE PRIMT 1020 NSHIFT
AT 120 FORMATI(22(1X/)e * [*e I3y *IMIMQER N TTFRATINANS ')
ARX REAN 2020+ MNGHIFT
A% 2050 FORUAT(2Xr T3)
. 7% 50 TN 2 )
e 71 ¢ . SCHANGE IM OUTPUT.RECOHODIMNG OPTIOMS
7o% 20 CONTINUE
AL PRINT 1030, (Je NRO(J) e ) = 1,0)
- Tu% . . An30 FORMATI(22(1X/),
75% 1 ¢ r IZPFCORNTNA APTION [ 1=SPECITTAATIONGY /
Th* 2t IMNNICATE AQOVF THE REAORNTMG NPTTINN TO AF CHANGFN, !
—_— 7% .3 /' CHANGES WILL BE REFLECTFM™ RELOW' /
78% 4 * A ALANK TAINIAATES MO MNORF AHANGES ARFE TN RF MANF,* 7
790% R ' A SPFCIFYCATION OF 1 FXCFRAIGES TUF nPTYIANY //
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FvPER®** =2 ¥EXPER%%*
AaN* 6 10xe 'OPTION', 10X, *SPFCIFICATION' / _
A1* 7 9(1nx» 13, 19X, Al /7)) -
RO % READ 2030, 1, J
R3x 2030 FORMATI(2X» T1» 22Xe 11)
AlL* IF( T «LFe M) GO TO 2
an* ORO(TY = J
AR* GO TO 2n
R7* c CHANGE IN CREWMAN NAME
RA* 20 CONTINUE
AO* PRINMT 1040y (Me NAME(M), M = 1,g)
an# 1n40 FORMAT( 22(1%/),
atx 1 * T 1=0PERATNR NIMRFPR L J=NFW TYPE OR MNAME ¢ /
B go# 2 ' TNDICATF ABNVE THE CHANGFS FOR FACH MaN,*
Q3* 3, ' CHANGES WTLL RE REFLFECTEP BFLOW.' //
178 u OPERATOR MUMRER NAMF ¢ /
Q5 * S 6(12XrI1017Xe A6/))
QR* REAN 2040¢ My NM
Q7* 2n40 FORMAT(2Xe T1e 21Xe AR)
. __QR¥* IF(C v .LE. N) GO TO 2
qo* NAME (M) = nm
1n0* G0 TN 30
1n1=* c CHANGE IM NPERATOR PRECISTION
1no% 40 CONTIMUE
1n3* PRIMT 10N50s (My PRECIM)e: M = 1,4)
loux* 1050 FORMAT( 22(1X/),
1n5* 1t r J=OPERATOR NUMRER L 1=PPFCISTON® /
1nA* 2 * INNICATE CHANGES ARQVE. CHANGES WILL RE RFFLECTEN BELOW.'/
107* 4 v OPERATOR PRECISTNAM ¢ /
1nax* 5 6{uXy I1r 18Xy FS,2/))
1nax REAN 2050 My PP N
110% 2n50 FORMAT(2X» T1» 21%» F5,.1)
111% IF( M-sLFE. 0) 650 TO 2
112% PREr (M) = PR
113 GO TO 40
11ux* c CHAMGE OPFRATNR ASPIRATINN LFVEL
115% S0 CONTTMUF
11A% PRIMNT 1060r (Me ASP (M) MZ1.R)
117* 1n60 FORWATI(22(1%X/),
11a% 1 * ¢ 1=0PERATNOR NUMRFR C J=ASPYRATION LFVFL{/
119» 2 * IMNDICATE THE CHANGES ABQVFE,* ]
1o0% 2t RHANGES WILL RE RFFLECTEN QfF| OWe //
101% 4 v CREWVAN ASPIRATION? /
102% 5 6(4XeIle 15X, FS,2/)) =
153# REANn 2060» My AS
1oux* 2n60 FORMAT(2Xe T3y 21Xy FS.2)
loax* I M JLE. 0) GN TO 2
1o6%* ASP(M) = AS .
127* GH TH 50
_leBx . _C._.... . _ CHANGE MEAM TIME_AMD SIGMA FaR TASKS . . . .. ... - ..
129% 60 CONTINUE
13n%* PRINT 1070
J131x . _1n70 FORMAY(22(1X/), . £ JINDICATE THE TASK ANALYSIS TO. RE_CHANGEN') .
130% REAN 2070, K
133% 2070 FORMAT(2X»11)
134 IE( K JlFE. 0) G0 IO 2 e e
135% A4 PRINT 10720 Ke(TeAVGTM{TeK) o STGUMA(I#X)pTI=1020)
13A% 1n72

FORUAT(22(1X/)
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*sFvPER®%x X *xkEXPER k%%
137* 1 * r J=TASK FLEMENT [ A=MEAM € 1=SIGMAr/ B
T3a* 1 7%s *TASK ANALYSIST , 13 / -
139% 4 3X, 'ELEMENT'y 10X, 'MEAN' 8X, *SIGMAY/
1a0% S 20(2X» I4» F18,2» F13,2/))
141 % REAN 2072, T» AVGe STG
140% 2n72 FORMATI(2Xr 12+ 18Xs F6,0¢ 10Xy F6.0)
1u3x* IF( I «LE. 0) 60 _TO 60
Tuu* AVGTM(I K) = AVG
148% SIGMA(IK) = SIG
lus* _...60_T0 b4
147* c CHANGING MESSAGE FRROR RATF
1uR* 70 CONTINUE
149% PRINT 1080r (LeL=1,4)r (Je(FR (IrJ)e T = 1ol4)y, J=1,7)
150% 1080 FORMAT( 22(1X/) .,
AL 1 ' I J=MESSAGF TYPE [ 3JI=FRROR TYPE '
150% .3 L .J=ERROR RATE '/
153% 4 v TMPDICATE CHAMGFS AROVF, CHANGES WIILL RE PEFLFCTEN BREIOW'///
154% 5 10%Xe ' MESSAGE FRROR RATE PFR 100 CHARACTERS?/
155% A 33X, 'MESSAGE'y 17Xy 'ERROR TYPE,
i1s6% 2/5X, 'TYPE'y» 19, 3110 //
187* 7 7(Y7e F13.20 3F10,29 30X /) )
____1sazﬂ,~a_____,..REAn 2080+ MT» IERT, ERATE
159% 2nR0 FORMAT(2Xe T1s 17Xe T1,s 16Xe F5.0)
1h0% IF( MT ,LE. 0) GO To 2
lal* ER(IERT 1 MI) = ERATE _
1r2% GO 10 70
1R3x% ¢ CHANGING THE PRORARILITY NF A LOw SIGMIFTCANCE FRROR
— 1s4% _..B0_CONTINUE
1R5% PRINT 1090, PUL ‘
1A6* 1na0 FORMATI(22(1X/)»
1a7% —1 % [ *aFS5.2, I7PROBARILITY OF A NON TMPNARTANTY,
1Aa8% 2 ¢ FRROR IN THE COMPUTER DATA STORE')
1A9% REAN 2090, PUL
—..-170% _ . _ 2020 FORMAT(2X» F5.0)
171x GO 1n 2
17o%# C CHANGING THE MUMRFR NF MFSSAGES TN A0 IN HF | AST 15 MINHITEGe/
123 ___ . Q0 CONTINUE . . o -
174% PRINT 1100r (IHyTGP(TH) s THZ1+12)
175% 1100 FORMAT(22(1X/)
--176%. . . 0 3 v 1 I=HOUR J=NMUMRER NF WESSAGES, '/
177%* 5 ¢+ TNDICATF CHANGES AROVF, CHANGES WILL RE RFEFLECTEN afLnwe/
178% 7/ AYr TMESSAGFS ARRTVIMG TN THE LAST 15 MTNUTFS OF HOUR'/
e 179% . ... . 7./10X%s 'HOURY, AXs *NUMRER OF MFSSARESt/
1a0% 8 12( 1Xr112,118 /7))
1Aa1» REAN 2100, THs» NM
182% _. . 2100 FORMAT(2X» T2s 10Xy T3)
1R3* IF( IH oLEo 0) 60 To 2
184% IGP(TH) NW
elasx GN. I0 90"_h~_.u.w
1LRA% c FHANVING MFSSAGE PRIQRITY NCCURRFMCE PATE
1R7% 100 CONTTNUE
~ .1aa®x . PRINT 1110¢ (TeTI=1eS)e (IHe (FREP(IPyTH) »IP=1+5),y TH=112)
1RO* 1110 FORMAT(22(1VY/),
190%* 1 v r  J=Houe [ I=PRIORITY r I1=0CCURRENCE RATE 7
ok 4 INNICATE CHANGES. ABOVE. CHAMGES WILL RE RFFILECTFD RFLOW?/
192% 5 10¥es ' MESSARE PRIOPITY OCCIIRRFNCE RATE °*
1a3%* 7 /7 33X 'ORINRITY /
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FyPERY*% *xkEXPER®**
1o B 5Xy 'HOUR'e 19, 4110 //
195x% 3 12(1X» 170 F1l1.2» 4F10,2/))
19A* REAN 2110+ 1H» TPs» RATE
197% 2110 FORMATI(2X» T2, 10X» Tl 15Xy FS,0)
198 x* IF( IH «LE. 0) GO TO 2
1Q0% FREP(IPsIH) = RATE
2n0x* GO 10 100
201x* 110 CONTINUE
2No>* C CHANGE MEAN AMD SIGMA FOR FrHARACTERS PER MESSAGE TYpr
2n3x% PRINT 1120+ (Ts INC(T)» INS(T)» I=1e7)
2nu* 1120 FORMATI(22(1X/)»
2nN5% 4 * [ I=MESSAGF TYPE C I=MEAN r 1=sIGMA'Y/
2ne* 5 ' IMPDICATE CHAMGES AROVF. CHANGES WILL BRE REFLFCTEN BEIOW,'//
2n7* 5 10Xrs 'MESSAGF LFNGTH DATA'/
s 208% 6 WXy *TYPE OF*', 9X» *NUMRER OF CHARACTERS?/
_2n9% _ 7 4X, 'MESSAGE®'y OXs *MEAN', 11X, 'SIGMAY //
21n%* R 7(1Xe 17 2F16.1/7))
211% REAN 2120» MT» AMEAN» SIG
A L 2120 FORMATI(2Xe T1¢ 18Xe FE.0r 10Xer F6,.M)

213% IF( MT .LE. 0) 60 TO 2
21u* IF( AMEAN .GTs 0e) INC(MT) = AMFAN

_..2318% IF( SIG «GTe 04) INSIMT) = SIA
216% GO TO 110
217% c CHANGE MTSSInM TITLE

L2V Ax 120 CONTIMUE
219% PRINT 1130, INENT
220N% 1130 FORMAT( 22(1%X/)
2°1% 1 ' [y 1286 '3/
2o0% 2 ' TMSERT NFW MTSSIOM TITLE AROVE')
203% REAN 2130» TNENT

L 2rux* 2120 FORWAT(2Xes 12A6)
2o5% GO TO 2
226 % C CHANGE TASK ANALYSIS INDICATORS
2207% 130 CONTINUE
PPA% PRINT 1140r (Jr(TATA(TI»J)r T=102)e )=1e7)
220% 1140 FORWAT( 22(1¥X/),
23N% 1 * I 1=MESSAGF TYPE [ 1J=0PFRATOR TYPF Ce
231% 30 I=TASK AMALYSIS* /
230% S' INNICATE CHANGFS AROVE. CHANGES WTLL BE RFFLECTED BELOW.'/
233% 6 / 13X» 'TASK ANALYSIS USAGE'//
23u% 7 3X, *MESSAGE'» 10X, 'ACTIOM'» OX» *1HINN?Y/
235% a ux, *TYPE's» 11Xe 'OFFICTER'sr AX» 'OPFRATOR'/
23A% a 21xXe '(1) 11Xy *(2)/
237* 9 7( 1Xr15¢ T17, T14/))
23R% REAN 2140s MT» T+ NTA
_239% 2140 FORMAT(2X»Ils 17¥» I1920%r 1I?) .
24n* IF( MT ,LE. N) g0 TO 7
u1* IATA(I MT)= MNTA
282X B0 T A0 e
Pu3* C CHANGE OPERATOR SPFEDN
2uy* 140 CONTINUE
_248% _____PRINT 1150s(Je E(J)s JZ1,6) SO
PURX 1150 FORMAT(22(1Y/),
2uT* 2 *'r 1=0OPERATOP C 1=SPEFDY/
2ua* 3 ' INDICATE AMY CHANGES ABOVE,. ¢ — [
2u9* 3 *TyFE CHANGFS WILL RF REFLECYFD RELAW?
25N%* 4 /7 OPERATOR SPFED/
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CFyPFR*®*x ¥ ¥FXPFR&x%
251# 5 flaX, T2 12Xe F5.2/))
T 2%0% REAN 2150+ Jy FU T B Tt
283% 2150 FARMATI(2Xe 12, 14Xe FH.?)
_ 254% IF( J +JLE. M 60 TN 2
PRe* F(Jy = FJ
PRAX GO TN 140
257% _C____ CHAMNGE OPERATNR STRESS THRESHOLD
2RA%* 150 CONTINUF
259% PRIMT 1160» (Je STRM( Ny J=1+6)
2ANX 1160 FORWAT(22(1%X/)»
2A1* 2 *'r 1=OPERATOP [ J=STRFSS THRESGHOLNY/
2RO* X ¢ IMNICATE AMY CHAMGFES ARQUE®
263% 4 e _THE_ CHANGES WILL _RE REFLFCTED RFLOW, '/
2A4* by /e OPFRATOR THRESHOLND?! /
2A5% S 6(aXeI2014Xe FR2 /7))
—_ 266% REAN 2160 J» ST
PET* P1AD FNRWAT(2Xe T2y 14Xr F6,2)
PARX IF( J «LEs N) G0 TO 2
—_269% . _. SIRMGN = ST
270% GO TO 150
271 (o CHANGE PRORARILITY OF A SIAGNTFICANT FRROR
— 222% . 170 CONTTNUE
273% PRINT 1180, P!IS
274% 1180 FORYAT( 22(1X/),
—22%% ... 1. v .['y FhAa3dr '"I1ZPROBAPILITY OF A SIGMTFICANT FRPOR TN THE NATA )
27T6* REAN 2180, PUS
277% 21RA0 FORUATI(2Xr» F6.3)
—_278% __ GO 10 2
279% c CHANGE MFSSAGRFS TO A0 RANNDNAM THRAIIGH HOUR
280+ 100 COMTIMUF
_.. 281 . L PRINT 1190, (IHsIGRIIH) P IHZ1,12)
2R ¥ 1190 FORUAT(22(1X/Y,
PRA% 1 *r J=HOUR C I=MESSAGFS/
2R4* 2 ¢ IMDICATE CHAMGES AROVE., CHANGES wiLi RE REFLFCTEN SELOWY//
2REG% 2 MESGAGF APRIVAL RATEt/
PRAYF Lo HOUR FREOUENCY Y/
. 2R7* S 12(6Xe12:10X, T3/) )
PRR* REAN 2190y THe 16
2RO* 2190 FORUAT(2Xe T2¢ 12%» T3)
200 % IF(C IH.LE, N) 6N TH 2
291x% IGR(TH) = IN
200 % GO TN 1an
293* c ) CHANGE MESSAGE TYPE ONCURRFNCE RATE
POL* 190 COMNTIMNUF
295% PRIMT 1200 (TToIT=10 7)o (THy (FRET(ITeTH) v IT=197)rTH=1017)
2ah* 1200 FORUMAT(22(1Y/)
207 1 v 1=HOUR C I=TYRF r I=CUIMILATIVE PROPOPTINNY/
Dans 2 v INNICATE CHAMGFS AROVF,., CHANGES WTLL RF RFFLFCTEN Rel Owe//
20" 3 10X. 'FREQUENCY OF MESSAGE TYPFS EYPRESSED AS.CUMULATIVE PROPORTI!
nns yoONS e/
3y S 40vr 'MESSAGF TYPE*/
iroe 6 SXs 'HOUR'e 10%X» 717/
Tt 7 12(AXe 129 11X TFT72/))
e RCAN 2200, YT, TT, FOF
s e 2200 FORMAT(2Xe 120 12Xr. 12: 12X» F5,2)
oo IFC ™ LLE. 0) ¢0 To 2
e FRET(IT+IH) = FRF
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*FvPER%R* % kxxEXPFRe*«

. 3oax _Gn 10 190
3nox 99a  CONTIMUE o a o - -
31n=* RET!IRM
311% END
*xxFATIGUI¥ ¢ « R kFATIG! ek
1% SUBRNMITIME FATIAH
o* C ~AALCULATES WNRK FATTGIIE AS A FUNCTION OF HOye
3x INCLUDE COMBLK
U DAY = INDAY
5% PAFY = 141147 = 02173 % 2(4) =~ (DAY - 1) % ,01
A* PAFwW = 1./ PAFW
7% IF(PATW LTe 1.) PAFW = 1.
[-¥ 3 RETIHIRN
Q% END
*kFHOUR % ¥ ¥ ARk HOUR % 4ok
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102
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S MHITINE MR
AFANS ) MEGCAGT RY HAJR VADTASL TS

I*ICHINE COMREK
NEAN(T7e0Nn) TOwIn
FAa2waT(11)

IF( TGKIP .FnA, 1) 30 Tn tn7

EAN(T7e50)Y (NUTYP(TK )eIK=1,9)
FORAT(QAH)

REAN(TeH0) (PUOSU(LYWLZ197)

FORMAT(7FS,")
DN 198 THI{= 1, THMAY .
DEAN(TeBN) Ty TAD(THY, TED(THY, TR (TH)Y.
(FOFT(LsIt)vl.=1e7), (CAFP (KT eK= 198),
FREN(IH) e FRTO(TH)
CORAT(UTI2,y 1Y, 1U4FS.N)
NN 1NA KXY = 1.7
FROT(¥NXeT) = FOIT(KY,Tw)/ 100,
CogrIngue
NN 112 KX = 1,5
FREDP(KX»TH) = EnCD(KY»Tt1)/ 1nn,
CILIT T IV
CANT TR
CnnTIrrF

IFC N0 (1) MmF, FHAR(T)Y)Y GO TH »00
ARITE(2,108) (RUPS(L)Yrel.=127)
FORMAT(//APHNUECCAGRES PFR STTMLIIS Y TYoE /

43y 1 ] 3 y ) 6 7 Z1¥Xe7FR.2)
WRITF (291100
FORMAT(IH » /251 HO'IR DARAMETERG,

/ 94Xy UlH-enme—= INDIIT MEGGAREG FRAM O TSTNFecasaea

// BPH CI''MILATIVFE VWEGSARE FRFQIICENCY RY TYPr,
330 CHM, MGG FRFN. RY OPRIORITY

46 DELTIVERIES PER 4YOUR NUMRED NF MFSGQAGES »

/ nny HINIIR 1 o) L u S A 7 B
304 1 bl 3 o 5

504 AOUTINE MOT=-ROUTTNF  LAST 1/4 HR  ANYTIME /)

NO 13N TS 1,y THM™AYX
WNRITE(2,120) THY
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*HAURx %% xxxHOUIR®*«
39% 1 (FRET(LsIH) L= 107) s (FREP(K»TH)r K= 1¢5)s FRER(IH)» FREQO(IH),
un= 2 IGP(IH)» IGR(INW)
41* 120 FORMAT(1H » TRy 1X» T7F5.2¢ 9X» SFS.2¢ F13.1¢ F11.1¢ 2111)
42% 130 CONTINUE ) ) o . o
43 200 CONTINUE
Lyx IF(ORO(9) JNE. CHAR(2)) 6O TO 999
45% D0 900 IHH=1,THMAX  _  _ _ . .
u6* REAN(7:1000) TIH,FRHR(IH) +DURIMITH) »SNIN(TH) +DEL(IH) +DELSD(TH)
47% 1000 FORMAT(TI2/5F1N,.4)
4Rrx___ IF(IH .GT. 0) GO TO 900
49% WRITE(2,1100)
SN* 1100 FORMAT(* ZERO HO!IR IN rASE TYPE DATA HAS BOMBED RUN')
G51% 900 CONTINUE . S .
K% WRITE(2,1005)
S3% 1005 FORMAT(*1t, 23X, 'DURATINN',» 14Xe °*NFELAY' /
—_ SB4x 1 * HOUR FREQUEMCY MEAN sD MEAN SDr//)
R X DO a50 IH = 1, IHMAX
R6* WRITE(2,1010) IHeFRHR(TH)» NURIN(IH) o SOIN(IH) »yDFL(IH) o DFLSN(IH)
57% 1010 _FORMAT(IS:5F10.4) e —
SR* ! 950 CONTIMUE
50% 999 CONTINUFE
—_ 0% . _RETURN
A1* END
A TTSUMMr % e 1TSUMS %%
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—lx QU3RNUTINE TTSUW
D¥ o DRINTS SHIFT RESULTS
2k INCLIINDE CoMR K
U IF( ORO(A) «MF, 1Y GO TN 12
5% AQLTF(2,4) TNENTe IPARC
I 4 FORMAT(1HL, 15Ye 12AAr 13Xy SHDAGE » T4/)
Pk .. .. . IPARF = TIPAGF + 1
a% NRITE(295) MQuE
% 5 FORWAT(1IH » / 2nH RESI.TS NF SHIFT TTERATION, T5/)
1N% WRITE(2210) (TH (FCITHo KLY s KL=1¢8)» THZ 19 IHMAYX)
11% 10 FoRwmaT(1d , //10Y, 1HTUNQONIRUMESS AAMD| FTOWFSS RESPONGTVYENFSS
12% 1 224ACC'IRACY CSEFFCTTIVRMESGY/
13% 2 64 HOUR/
13% 3 ( I8y SF12.2/))
15% 12 CONTINUF
1H ¥ N0 15 IT = 1,7
17+ - X = MeT(IT)
1% IF( v LE., N)Yy GN TO 18
10% MCTGY(IT) = HATST(IT)Y + MCT(IT)
oN% Ny 110 1§ = 1,8
3K ] c STARE CUMIIIATTIVE TTImE SEaveNTS gv TYDFE FNR RIIN SIvMpaDY
D% CTST(TITeIS) = CTST(IT»IS) + CT(ITHIR)
o c : CALLCULATE TTERATTION MTAN TTue DER SEGMENT PR TYPF
ou* CT(TT,TS) = CT(TT,1IG) / X
Y2 14 CONTTINUF
2h%* 15 CONTTIUF
D7% N 17 IP = 1,58
2R X = NCP(IR)
2% IF( v JLE. M) 60 TO 17
ANk c ACCIVILATE TTYWE SFGMENTS RY DRTOPTTY FOR RIIN SUMMARY
¥ NCT]N(IP) = MEP(TIP) + NCTSP(IN)
32% DAY 14 TS = 1,5
3% CTSP(TPYIS) = CTGARP(TP»IKY + CO(IP»IS)
VIR CP(TIS) = CO(TPIISY / X
I5% 16 COTITIMUF .
A% 17 COTIMIE
37* . IF(. DRO(HA) «NF. 1) GO To 30
ANk . NRITE(2¢20) (TTe NCT(TT)y (CTITTHISY» IS= 195)y TT= 1o7Y

0% 20 FORMAT(LH » //710¥s AN ND Tt T2




1%

2% o INCL!IDE CcOoMARLK L IST
2% COMRLK PROC
13 INTFGER OROs CHARs» AVAILs PRTORs OUT» UETYPE: END, SIF,FRIT
ox INTEGER SHFTOV »TYPE
P COMMON TPT1e TPT2s IPT3, IPTu,» IPTS, IPTH
2% REAL INCes IMSe INDL

i INTEAER TNUF, 8KLGer CMSGe CMSGNOPTIC1»TIF2.TIF3, TIEL
% COMMON IDENT(12)s NSHIFT» THMAX s MFN(3), ORO(10)r NSHF,
o% ? IPAY» BKLGr PULs PIISy SRTA, SRTS» TATA(2+R8), NTFe¢ MPS,
2% 3 Mr F(&)s PREC(6)» STRM(6) s ASP(6)r J» SIF,
o% [0 TH, IGP(12)e IGR(12), IUR(12)r FRET(7+12)
o% 5 FREP(5912)s FRER(12)s FREN(12)s» ?THs STR(6)y MENSe

! 2% 6 ER(UrT7)e ERPG(H),y EPPT(4),

o% 7 INC(TYe TINS(T7)
o% . A JTYPE(20e4) s CRIT(20¢4) s FND(20,0) e TJIF(20e4)r TJIS(2004),
2% 9 AYGTM(20r4) e SIGMA(20e4), AVPROB(2Ne4) e UETYPE(20r4) +UFP(20,4),
2% 1 rC12» CC13, Cri4, CC2% 24, CCRUr w(y)

>* COMMDY

— L2 . 3. MSGr PRIOR(SO,2)s LENTH(S0,2)s TYPE(S0,2)e TARIV(S50,7),
% 4 TNUE(50+2)» NFR(S0,2) ¢ MAN(S5022)s TFTE(SN12)s OUT(S50+2)
¥ 6 AVAIL(B) e Z2(6)Yr MSGSe STy FNDPHRy HROVER» SHFTOVe NOSUCI(6)»
2% . 7 NOFAIL(6), LNONE, INTRPI(&)s MSGIRPLR)s - .__ . . .
2% 1 TIC1(50+6) e TIEP(S5N,R) s TIESZ(BN,R) e TTIFU(K0,A)r PFRF(R) ey TDLI(12¢6)
o% R UGEPLI6) +MSRFJI(H) ¢ MACPL(122R) 1 MQRFJ (12 ﬁ)vMQTNT(1?o?).Tw(12oG)
2% COMMOMN. . PAFWe DPAEAs YTe Ko Yo RBYs . . .. .
% s MESS(2¢2) s CMSHy rMSGNO(qno2)vPA<°(6)
2% COMMNN SEGS(2N0»7)s TTYC(200)r FC(12¢5),ATPMe INFOLS(20N),
«TTSUME®X * ek ITSUMe %%
uns 1 T3 T4 . TS - -
- w1 * 2 154 TYPT CwPL./
uo* 2 ( 17, 115+ &F12.1/))
43% 30 COMTINUE
GUu* N 80 IH = 1, IWMAX
ue* nNo 851 L = 102
uhx MUIMT(IHIL) = MUINT(THoL) + MOINT(IueL)
47* 51 CONTINMUE
BA* DD §7 M = 1» MENS
Box* J =1 .
K1) % IF(C M o6Te MEN(1)) g = 2
51% MUCAMP(THeJ) = MICOMP(TIHIJ) + MQCPL(THeM)
R2* MUREJ(IHJ) = MUREJ(THeJ) + MAREJ(THIM)
S3% 50 CONTINUF
Sux IF(ICHAINCNF,.N) CALL NUMPY]
REX RETIRN
Sh* END -
Wk EMATNE x> *ExMAIN* %%
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«MA TNw®% *kxMATN®*%

X INCLUDE COMBLK
—— 3% OATACCLAITE(I2deK1eIZ1210) e d=193)eK=199)/270%N,. 0/
Y* DATA(((ADT (IoJrK)2I=1,10)0Jd=193)eK=190)/27Nn2N, 0/
5% DATA(((PROBTI(ToJrK) o T=1910)¢J=1,3)eK=1,9)/270%0,0/
—— B*® . .DATA (CHAR(I)I=1,37) /
T* 1 1H1ls 1H2» 1H3, 1HY4r 1HSe, 1HEe 1H7» 1HR, 149 1HO.
R¥* 2 1HAe 1HBe 1HCy 1HDs 1HE» 1HF, 1HGy 1HH, 1HT» 1HJ,
Q% . __. 3 1HLe 1HMe 1HN, 1HO» 1HPe 1HOs 1HRy 1HS, LHT» 1HU,
10% 4 1HYXe 1HYs 1HZ /
11% DATA (FRHR(TI)»I=1,12)/12 % N,0/
12% IPAGF = 1
13% 10 CONTIMUE
14% CALL SIMPAM
[P -3, S IF( ICHAIN +EQ. 1) CALL CHAIN
1A% CALL PEOPLE
17% CALL HOUR
1R% ) CALL FERROR
10% IENN = 0
on# 15 CONTTNUE
21% .- . IF( NRO(7) .EQ. CHARI(1)) CALL EXPER(TEND)
P2% IF( IEND .EN,1) GO TO 999
23% IF(0RNO(9) FQ. CHAR(1)) CALL CASEIN
oux%x IF( NRO(8) +EN. CHAR(1)) CALL COMPU
25% NO 14N NSHF = 1,MGHIFT
26% o SUBRNUTINE RESET PREPARFES COMNITIONS FOR START oF
_27% ... 30 CALL RESET _ . I
2R* Cc NEW SHIFT
2Q% 40 CAL{ RAKLOG
o Anx_ . .. A0 .CALL MESGEN
1% CALL MANDET
3o%* CALL RESHR
33K e IF L SHFTOV. EQL.-CHAR(36)).GO TO 130
3u% 50 TO 60
5% c ALL MESSAGE PROCESSINSG .IS HAMDLER YN HERF
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«MaIN% &%

Ap¥

7%
8%
39%
uns*
u1*
uo*
L3
uy*
us#
uR*
L7
uR*
uo*
50%*
51%
5o%

ks MATN* %«

130 CALL 1TSUM

c

c
c

140

160

150

Q999

*x X*MANDE T * %%

1%
2%
3x
4*
5%
6 ¥
7%
A%
9%
10%
11%*
12%
13%
14%
15%
1A%
17%
1R*
10%
20%
21»*
20
23%
- 2ux*x
25%
26%
-
A%
20%

s
0%

[aNeRel

e ]

c

10

15
19

20

PRINTS OUT SHIFT RESULTS
CONT INUE
RUN ANALYSIS
PRIMTS SHIFT SUMMARY ACRNSS TTERATINNS

CALL RUNSUM

REAN(7¢160) IREP

FORVMAT( I1)

IFC IREP .EN, 1 ) GO TO 10
CONTINUE

IF(ICHATINGONF,Nn) CALL TOTIT

IF( ORO(7) +EN. CHAR(1)) CALL SIUIMMER
IF( NRO(7) +EA, CHAR(1)) GO Tn 15
CONTINUE

‘END FTILE 2

£NMD

*xkMANDE T k%«

SUSRNTINE MANDET
SELFCTS MAN AND MESSAGE TO PRNCESS AS WELL
AS NFETERMINING WHEN HOUR IS OVER EITHFR NUE
TO ALL WMESSAGES COMPLETEN OR ALL MEN FINIGHFD
INCLUDE COMR|K
CONT TNUE
FORCE COMPLETION OF ALL INTFRUPTFN MESSAGES FIRST
IF( KINKS .LE. 0 ) GO TO 19
DO 15 MINT = 1. MENS
IF( INTRPT(MINT) «NE. 1) GO TN 15
KINKS = KINKS = 1
MSEL = MINT
M = MINT
GO TO 80
CONT INUE
CONTIMNUE
CHECK IF ALL MEN HAVE FINISHFN QUT THE HOUR
IF (LNONE .6E. MFNS) GO TO S01
CONTINUE
SELFCT THE MAM WITH LOWEST TYME USEN WHO IS AVAILARLE
ZTEST=360000,
DO 3% Mz=1s MENS ‘.
IF (AVAIL(M) o NF. CHAR(1) .0R. 7(M) .6E, 2TFST) GO TO 3n

. ZTEST = Z(M).

30

MSEL = M
CONTIMNUE

..M = MSEL . e n e S

35

IF( INTRPT(M) .FO, 1 ) GO TA AQ
IF G* WAS SFLFCTEN, SFE TF OTHERS APF WORKING AND

-L - MESSAGE.PRIORITY IS GREATER .THAN 1

CONTTNUE
IF (MSEL «NF. MEN(1)) GO TO AN

82




*MANDF T #* % ¥ *MANDF T®% %
33* c . SET UP_G3 QUEUE FOR REVIEW/ o o . ‘
L] MS = MESS (1,1) 1
5% DO 70 MSG = 1MS
3% IF (PRIOR(MSGr1) «LTe 2 +O0R. NUT(MSAs1) «NE, CHAR(11)) GO TN 70
37* IF (Z2(MSEL) = TARIV(MSGs1)) 4n,a0,8N
IRk 40 IDL({TIH!sMSEL) = TDL(IHeMSEL) = Z(MSEL) + TARIV(MSGe 1)
39% Z(MSFL) = TARIV(MSG.1) |
40* IF( Z(MSEL) .LT. ENDHR) GO TN 20
uts LDONE = LDOMNE + 1 ‘
—_ W2 AVATL(MSEL) = CHAR(11) |
ul3s Go 19 19
uux 70 CONTINUF ]
45% c IF _THIS POINT IS REACHFD THESE ARE MM MESSAGES WORTWY
yhHx C OF 535S ATTENTTON
47 LDONE = LDONE '+ 1
. 4A® . __ AVAIL(MSEL) = cHARI(1l)
4ox DIF = 3600, = INDLITHIMSEL) = TW(IH,MSEL)
|nx* INDLCIHeMSEL) = INL(IHIMSEL) + DIF
a1 Z(MSEL) = 214 + 3600,
2% G0 7O 10
53« 80 CONTINUE
——su% c.. SET J TYPE OF OPERATOR SIMILATED
85 % J =2
ShA* IF (MSEL «LE. MEN(1)) U = 1
7% .. __ IE( INTRPT(M) .EQ. 1 ) G2 TO 200 .
SA% c ARE THERF ANY MESSACES LEFT IN THTIS OUEUF
59% IF (MESS(2:J) «GT.0N) G0 TO 20n
— a0x_ . C . IF NOT CLOSE oUT THE HOUR FOR ALL OPFRATORS OF THIS Typr
A1% AS CONTINUE
AD* IF (J +EQ.2) 6O TO 90
— a3 .. .15 =1
ALY IFN = MEN(1)
A5¥ GO TO 100
AB¥ 90 CONTINUE
AT c REFORE CLOSING OUT ION FOR HEAUR» SFE TF 63=A0 FINESWFD
AR¥ IF(MESS(291) «LF. 0) GO TO 95
e RYE ... MC =0 .
70% MS = MEN(1)
71% DO 92 MA = 1, Mg
70%. IF( AVAIL(MA) ME. CHAR(1)) MC = Mt + 1 .
73 92 CONTINUE
T4% IF( MS = MC) a5, 95, 93
-~ . 75%% . 93 CONTINUE . -
76* 2TEST = 36NNNQ.
77* DN o MA = 1, MS
TA* IF( AVAIL(MA)  NF, CHAR(1) ,OR. 2(M) +GE« ZTEST) GO TO 94
70% ZTEST = Z2(W) ’
AN¥ MSEL = WA
- - RLE ... . . .M S _MSEL - e
- A2* a4 CONTINUE
R3% GO TO 5
- - ALK . .95 CONTINUE
AR* IS = MEN(1) + 1
an* IFN = MEN(1) 4 MEN(2)
——Alk .. 300 CONTINUE . : -
RR* NO 110 M = IS, IFN
AO* INL(IHIMY) = + 3600, = TW(TH,M)
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SMANDFT %% % ¥ eMANDE TR %4

aqn* ~ AVATI (M) = CHAR(11) i o

ql* IF (Z(M) LT, ZTH + 3600.)LNONE = | NANE+L

Q2% IF( Z(M) LT, (ZIH + 3600, )) Z(M) = 7IH + 36N0,

Q3% 110 CONTINUE

qu* GO 10 10

qs* ¢ CHECK IF THIS MAM HAS AN INTFRUPTED MESGAGE TO COMPLETF

96 * 200 CONTINUE

Q7% IF (INTRPT(M) ,NEe 1) GO TO 21n

QR* MSG = MSGIRP (M)

Q9% KM = MESS(1+J)

1nn* DO »n5 KL = 1, kKM

1n1* IF( CMSGNO(XL»J) «NE., MSR) GO To 20%
B 1n2* MSG = KL

1n3* Go TN 207

1o4x% 205 CONTINUE
—..-los5*% WRITE(2+206) MSGrJeMm

1nA* 206 FORMAT(1H1» 19HCUMULATIVE MFSSAGEE.TINe 17H NOT IN QUFIIE *,»

1In7= 1 14, AHFOR VAN » I4)
__lpmx_ 207 CONTINUE

1nox INTRPT(M) = 0

{10 MSGIRPIM) = O
e X11* GO TO 400

110% 210 CONTINUE

113% c SELECT NEXT MESSAGE TH PRNCESS
D § 1'%, S MS = WMESS (1.,J)

115% MSGTFM = 0

116% NOMGG = 0

117* DO 250 ML = 1MS

11R* IF (DUT(ML,J) NE. CHAR(11)) R0 TO 28N0

110% IF (TARIVI(ML»J) «GT. 2(M)) GO TO 26N
S V11 c IF( PRIOR(ML»dJ) «GT, CHAR(1)) NOMSG = NOMSH + 1

1o1% ITEM=PRIOR (ML »J)

120% NOMGG=NOMSG+ TSTKNT(ITEW)

L 123% " IF (MSGTEM.LE.0) MSGTFM = ML

1o4% IF{ 9RIOR(ML,J) +LE. PRIOR(MSATEMeJ)) GO TN 250

108% MSGTEM = ML

126* 260 CONTINUE

107* IF(MSGTEM.LF, 0 ) GO TO AS

1o8%* MSG = MSGTEM

179% 60 TN 300

130% 260 CONTINUE

131* IF(MSATEM.LE, 0) 50 TO 265 «
~ . 132% MGG = MSGTEM

133% Go 1vo 300

13u% 265 CONTINUE

..135* o IF NO MESSAGE HAS ARRIVED YFT

136% MSG = ML . .

137* GO TH 3n0 '
. A3ax__ 270 CONTINUE :

139 280 CONTINUE

1a0* 300 CONTINUE -
— fu1® ______IF( TARIVAMSGsJ)_+GE. (ZIH + 3600e) LAND..J «EQ, 2) GO TO 95

142% IF( TARIV(MSB,J) «GF. ENNHR) GO TO RS

143 o 1S THE SELECTFD OPERATOR REANY TO PRNCESS THE MFSSAGF
o _luus _Ie( INTRPT(M) L£0. 1 ) GO TO 400 . .

1458 IF (7(M) +GFe. TARIV(MSG»J)) GO TO 31N

1une c IF NOT HE INLES UNTIL MESSAGF ARPRIVFS
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*MANNFT*x%

**¥sMANDF T &%«

1u7s o IDL(IHeM) = INL(THIM) 4 TARTV(MSGrJ) = Z(M) . e
14R« IFC TNL(TIHMY 6T, 36N0,) WRITE(2+306) IDL(TH/M)» MSG, 7(M), W
149% 305 FORMAT(1IH » 20HIN WAIY FNR MFSSAGE THNLE IDL=» F10,2,
___180* 1 7H MSG= + ISe BH TIME=Z » F10,2+ RH4FOR MAN » T5)
151* Z(M)y = TARIV(MSGrJ)
152« GO TH 320
163% 310 CONTINUE
154% 320 CONTINUE
155 340 CONTTINUE
___1sa%* 350 CONTTNUE
187+ c COMPUTE STRFSS LFVEL RASFD ON MUIMBER OF MESSAGES
18A%* c IN ntIFUF e NEMAER OF NPEPATORS, AND STRESS THREASHOLN
159% A__=_NOMSG —_ _
1AN% B = MEN(J)
1A1* STR(*) = A/R
S V-3 S o DOES STRESS EXCEFD THE THREASHOLD LFVFL
1A3% IF(QTR(M) LT. STRM(M)) GO Tn uno
1AL IF (pRIOR(MqG'\J) ONEO 1 «eNRe I oNEa 2) GO TO lAf)O
145% QUT(MSGrJ) = CHAR(29).
1r6* 400 CONTIMUE
187% CALL ASPIRE
— VY1 . C. CALCULATES ASPIRATION ANN RESLULTING PACE ANDJUSTMENT FACTOR
1A9% CALL FATIGU
170x o CALC'ILATES WORK FATIGUE
— 171 . CALL PROC . o
172% GO TO 10
173% 500 CONTINUE
e 174x c HOUR IS COVPLETED
175% HROVER = CHARI(36)
176 RETHIPN
e X227% .. _ END
*xEMESGEN* %% * e ¥MESGENx* &
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_1x . SUBROUTINE MESGEM
ox c CRFATES MESSAGE QUEUES INCLUNING MFRGING BACKLOG
i INCLUNE COMRLK
Q% 1c=1__ . . _
s% J=1
A% LZ = MESS(1.0)
. 7% DO 200 MSG = 1, L2
R* C MESSAGES CNOMPLETEN ARE ZFRNEN OUT
Q% IF( OUT(MSGrJ) FQe. CHAR(14)) n0 TO 100

0% e IFC IC JEQe MSG)Y GO TO 190
11% C MESSAGES IMCOMPLETE WILL RF MOVEN TO THE BOTTOM OF THE NUEUE TF
10% . ¢ THEY ARE NOT ALREADY THERE

- 13% PRIAR(IC»J) = PRIOR(MSG,J)

14% LENTH(IC»J) = LENTH(MSG,J)
r 15% TYPF(ICeJ) = TYPE(MSGsJ)

16%. . . .. TARIV(ICrJ) = TARIV(MSGJ)

17% TNUF(ICeJ) = TNUE(MSGrJ)

18* NER(ICe+J) = NFRIMSG,J)

19 MAN(TCeJ) = MAN(MSG.J)

2N % IFTE(TICed) = TFTF(MSGr )

21% OUT( TCed) = NUTIMSGr)

D2k . ... . _ CMSGNOLIC,J) = CMSGNO(MSGeJ). . B
23x% IF(OUT(ICeJ) +EQe CHAR(29)) OUT(IC,.)) = CHARI(1}1)
oy IC = 1C + 1

- 1-3 . 100 CONTTNUF
DR% PRINR(MSGerJ) = CHAR(11)

27% LENTH(MSG»J) = 0

—pak G- ——TARIVIMGGsJ) = 0o . -
29%* TARTV(MSGeJ) = TZERO
ANk THUF(MSGed) = 0O
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LTSN § 27

Alx

32%
33%
LR
B 4
TA*X
7%
A%
19%
unxx
G1%*
u2%
4 3%
Gh*
us*
uR*
47x%x
LR *
La*
SN
S1*
2%
53%
S4%
55%
ShR*
7%
RAR*
KO*
N *
ALl*
AD*
fxs*
AU
AR%
FAH*
AT*
AKX
AOX
Th*x
71x
T7o%*
73%
TUux
75%
76+
77
TA*

T9%

RN*
A1¥
R2*.
AT
nix

AS¥ .

RAH%
AT*

1Qn

2n0

240
250

255

260
270
c

. C

1750
220

2k aVESGEM e xy

NER(WSG»J) = 0
MAN(MSG,J) = CHAR(11)
IFTE(MSGed) = 0
QUT(MSGeJ) = CHARI(11)
GO TH 2n0
CNANTINUE
Ic = 1C + 1
CONTTNUF
LOGRAC(TIHY1) = JC =1 + LOGIAC(IH,1)
1C ~ 1 IS EnUJAL TO THE NIUIMARFR OF MESSAGFS IN THE QUFUFE
ICF = IC = 1 + IGR(TIH) + IGP(TH)
MSG=1r~-1
IF({ TGR(IH) + TGAP(IH)) ,LE, N} GO TN 31N
Do 3nn TIZIC.TCF
MSATUSG+]
NETERMINF VEGSAGE TYeP®
CALL PAMDU(RY 1)
DO 240 IT= 1.7
IF(RY «6T. FRFT(IT,TIHY) 20 TO 240
TYPF(MSGrJ) = IT
GO TN 250
CONTTNUE
CONTTINUE
DETERMINE MIURER OF MESSAGES FROM CTTMULUS
CALILL POIS(RMBG(TT),YrKK)
IF(KV.LE.0) XK=1
ACTERMINF MECSAGE TIME OF APRIVAL
CALL RANDU(RY!1)
IF(wSG .GTe (TC =1 + TEGR(TH) Y)Y GO TA 240
IF( TYPF(MSGR,J) «NE. CHAR(S)) 60 To 285
XZZ7IH+RY*3A0N,N
GO 1O 279
FRFQUENCY NF ARRIVAL TS (I8FD HERF T0O NETFRMIME MESSAAE auNCH TT
CONTIMNUE
FR = FRER(IH)
IF(IP +GT. 1) FR = FRFEO(TH)
CALL RAMDU(PY.1)
FT= PY x FR + ,49999
IF = FT
FT= 1F .
Xz ?TH +(FT /7 (FRP+1,N) ) * TAnn,
Gn TH 270
X=7TH+ 270N, + RY%aQON,
CONTIMUE
RUTLND MESSAGES
DO 7290 JJ=1,KK
IF(JJENe1) GN TO 230
MSG=MGG+ 1
DETERMINE MESSAGE YYPE -
CALL RANDU(RY»1)
NO 1240 IT=1.7
IF(RY«GT.FRET(IT,IH)) GO TN 1240
TYRPE(MSGeJ) =IT
G0 TH 125N

c—-l240 0 CONTINUE . . -

COYTINUE
T TV(MGGy d) =X
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*Me SGFN* ¥k

AR ¥

£ EEMESGEN ¥

AO%
an*
T T aox
o3*
qu *

o1

210

gRx*
. QR%*
.a7%.
ga*
a9x
1n0x*

220
c

inix*
1n2%*

—lo3x __. .

1nux
1nsx
10A%

1n7*
1nAx
—100% .
110%
111%
—_—112%
113%
114x*
. 115%
116%*
117%

290
300
310

— --l18%x _ __ C

1190%
. 120%
) 121%
' 120%*
1o%%
L 1loux. .
125%
126%
107%
1oR%
159%
A30x
131+
132%
133%
13u%
135
136*
137%
1xn=%
139x% .
1unx
1ulx
——1u2x
143%
fuyx

L)

— -..400

c

. _NETERMINF MEGSAGF PRTINRITY

CALL RANDU(PY»1)

Do 210 IP = 1.5
IF(RY «GT. FREP(TPrTH)) G0 TO 210
PRINR(MSG,J) = IP

GO TO 220
_CONTINUE

CONTINUE

NETERMINE MESSAGE LENGTH

CALL RANDN (ry,RD,0,1)

IT = TYPE(MSGeJ)

TLEN = IMC(IT) + RY * INS(TT) + ,u0Qq
JFC TIEN LT, (IMCUIT)I/1N04)) TLEN= TMC(IT) / 10.
LENTH(MSGeJ) = TLEN

CMSG = CMSG + 1

ITYC(CMSG) = TYPF(MSGeJ)

IPRT(CMSG) = PRTIOR(MSG . I)

SEGS(CMSGel1) = TARIVIMSGeJ)

LMSGNO(MSGr )Y = CMSG

TNUF(MSGeJ) = 0.

NER(MSGeJ) = 0
MAN({MSGrJ) = CHAR(11)
IFTe(MSGed) = 0
OUT(MSGedJ) = CHARP(11)
.IFE(MSG.GEL5") GO TO 310

COMTINUE
CONTINUE
ICF=MSG
MESS(1r1) = TCF
MESG(201) = ICF

. SET QUEUE IN ORDFR OF MESSAGE ARPTVAL

DO 40NN MSG = 1, TCF

MC = MSG + )

IF( MC «GT. ICF) GO Tn 4no

DO xAn MG = M~, ICF .
IF{TARIV(MSG,J) LT, TARTV(MA,JY) GN TO 2an
IF(TARIVIMSG,d) oEQ. TARIV(MGIJ) JAMD, PRINRIMSE, )
1 PRINR{MG,J)) G TO 200

PRINRT = PRTOR(MSG, )

LENTHT = LENTH(MSGY)

TYPFT = TYPF(MSAed)

TARTVYT = TARTV(MSG,J)

CMSGT = CMSHAMO(MSH J)

PRINR(MSGeJ) = PRINDR(MG, .))

LENTH(MSGeJ) = LFNTH(MG,. 1)

TYPF(MSGerJ) = TYPE(MGeJ)

TARTVIMSGerJ) = TARTV(MG,.))

CMSANN(MSGrd) = CUSGNN (MG J)

PRINN(MGeJ) = PRIORT .

LENTH(MGrJ) = LFNTHT

TYPE(MGeJ) = TYPFT

TARTV(MGeJ) = TAPIVT

CMSAHN(MGYJ) = CMSGT

CONTINUE

CONTINUE _ .

IF( 2R0(2) «NF, CHARI(1) ) GO YO 435

WRTTE OUT AQ=G3 HNUR NUEIF
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FM-SGFN*® % X EMESGFN* %%
} 1u5% WRITE (2, 405) IDENT. TPAGE
154% 505 FORVATIHT, 18X, 12A6¢ 13Xs SHPAGE » 1G7)
147» IPAGE = IPAGE + 1}
_ luax WRITE(2,410) IH
149% 410 FORMAT(1H » 9%, U43HMESSAGES GFNFRATFN OR CARRIEN OVFR FOR HOUR( IS,
159% 1 84 FOR G3//
i 151 % 2 47y ORDER ARRIVED  PRIORTITY TYPE LENGTH»
' 180* ? 62H OUTCOME TOTAL ERROR INTERUPTED CUMULATIVE
153% 3/711%» SH{SEC)s 43Xe 18BHUNDET FRR RFTURNS,
154= 4 5X, 25H4HMAN ELEMENT MSG NO//)
155 DO 43N MSG = 1,ICF
15a% WRITE(2¢420) MSGe TARIV(MSGrJ)» PRINR(MSGyJ)?» TYPE(MSG,.1) e
187% 1ILENTHIMSGe ) » OUT(MSGeJ) e TNUF(MSGeJ)r NER(MSGrJ) s MAN(MSGeJ)»
15a% 3 IFTE(MSGedJ)» CMSGNO(MSGEeJ)
159% 420 FORMAT(1H » I4» F13,1¢ 6Xs I1s OXe T1e T12¢ 7X» Alr I11,
i _1R0% 1 19, 9%, I1» 110+ 112)
1A1% 4320 CONTTINUE
1r0% 435 CONTINUE
_1A3% Ic = 1
1au* J =2
1a5%* IF(MESS(1+J) «LF. 0) GO TO SAN
e LZ = MESS(1.0)
1A7* DO sAN MSG = 1, L2
1A8% C WEGSARES CNVPLETEN ARE ZFRNIFD OnY
. 1A9% IF( NIT(USGeJ) FA. FHAR(148)) GO TO 890
- 170% (o MFSSAGES INCOMPLETE WILL RF MOVENn YO THE BOTTOM NF THE QUEUE IF
171% C THEY ARE NNT ALREANY THERF
172% IF( IC .EQ. MSG) G0 YO «9S
173+ PRINR(ICeJ) = PRINR(MSG,u !
174* LENTH(ICeJ) = LENTH(WSG, J)
175% TYPE(TCed) = TYPF(MSGeJ)
17A% TARTIV(IC»J) = TARIV(MSG,J)
177+ TNUF(TCeJ) = TNUE(MSEJ)
178% NER(TICrJ) = NFR(MGG,J)
170x% MAN(ICrJ) = MAN(MGG,J)
1a0* IFTE(ICeJ) = YFTF (MGG )
1R1% OUT( TCed) = OUT(MSGeJ)
1p2s | CMSAMN(ICrJ) = CMEGNN(VSHR, )
1a3«% IF(AMIT(ICrJ) Ene. CHAR(29)) NnT(IC,.)) = CHARI(11)
1R4%* IC = IC + 1
185% 490 CONTIMNUE
1RA% PRINN(MSGYd) = 0
1A7* LENTH(MSGeJ) = 0
1RR* TYPF(MSGeJ) = 0
1RO* Cc TARIV(MSGeJ) = 0.
19n* TARTIVIMSG»J) = TZERD
101 ¥ TNUF (MSGed) = 0
190x% MER(MSGeJ) = N
.1a3x C MAN(MSGed) = N o - . L. . I
1o4% IFTFIMSGed) = O
1g8s OUT(VSGeJ) = CHAP(1]3)
o ... . GO YOSBO0 .. . . — e — R
197* 0o ICc = YC + 1
10A”* sn0 CONTINUE
—.199% __ I 2 1C =1 —_—— .
200* LOGRAC(IHe2) = IC # LOGRAC(IH, D)
2nt* MESS(1eJd) = 1IC
B 88




EMeSGENS RS = EMESGOMNKE%
2n2% MESS(2eJ) = IC . » . .
203 IF( ORO(2) «NT, CHAR(1) ) GO TO S80
204 IF( TC .LE. 00 ) 60 TO SA0
___2n%% _ WRITE(2, 540 ) TNENT» TPAGE
2nA%* sS40 FORMAT(1H1., 15X, 12AAs 13Xe SUPAGE , T4/)
2n7T* IPAGF = IPAGF + 1
2NA* WRITE(2,550) o B
2n9* S50 FORMAT( 1H » 9X» 23HTNOD STARTTNG HOIR QUFUE//
210* ? 474 ORDER ARRIVEN PRIORTITY TYPE LENGTH,
211% 2 624 OUTCOME TOTAL ERROR INTERUPTEN Cips )L ATYVFE
210% 3/711%r SH{SEC)» 43Xs IRHUNDET FRR RFTURNS,
213% 4 5X, 25HMAN FLEVMFNT MSG NN//)
21u* DO 570 MSG = 1. YC
215% WRITE(2¢560) MSGe TARIV(VSGeJ) e PRINRIMSGoJ)r TYPE(MSG,.1)»
216% ILENTHIMSGeJ) e OUTIMSGrJ) s TNMUF(MSGeJ) e NERIMSG)J) s MAN(MSGeJ) s
217 . . 3 IFTF(MSGeJ)e CUSGNO(MSHeJ)
217% S60 FORVAT(IH s TUF13.19AXeT10e0YeT1,112,7XeA1,T11,
210 1 19, 9X» I1e T10r I12)
220% S70_CONTIMUE . o
221% S80 CONTINUE
i 2P2% RETURM
—223% END
—— k*¥PEOPLFXxx  __wx*PEOPLE*®x
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—.1*
2% C
Tx
—E
S%
<%
L T% c
¥
2} J
—10%. .
11%
12%
L 13%
14%
1R”%
L1R%
17%
1 ]%
1%
2N*
21%
L R2I%
P3%
U
28%
2R%
oT*

*¥kPOISk %%

SUBQHUTINE PEOPLF
REANS IN PERFORIMAMNCE CAPARTTITIES NAF TONS AND ANS
INCLIINE CcOoMRLK
REAQ(7e50) ISKIP
S0 FORMAT(T1)
IF( ISKIP .F0. 1) 60 TO 120
DEANS IN MNAMES NF PERSOANNFI
REAN(7eAN) (MAVE(M), M = 1,yvFNg)
ag FNARUAT(AAB)

- - . DO 110 WMz 1, MFEMS

REAN(7¢100) My F(M)y PRFEC(M)s STRM(*) s ASP (™M)
100 FORMAT(Ile 3Xs» 2FS.3» FS.,0¢ FR,3)

PASP (M) = ASP(W)
110 CONTINUE
120 CONTTHUE

IF{oRD(1} MNME. CHAR(T)) 50 TO 200

WRITF(2,150)
150 FORMAT(1IH » 30X, 1OHNPFERATOP DARAVFETFRG//

1 12%» 3HMANs AX, SHSPEED, 3Y, OHPRECTSTON,

2 B4 STRFSS » 10HTHRESHOLD » 2Yy 10HAGPIRATINN/)

Nno 170 M = 1, vrMS
: WRITE(2¢160) MNAME(M)» F(M)y PRPEC(M)y STRM(M), ASP(M)
160 FORMAT(IH » 11X ABr 2F10.2r Fllhhe?r F15,.3)
170 CONTTINUFR
200 CONTIMUE

RET!RY

END

*k¥kPOISk*x%x
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. 1%

%
3*
u*
5%
At

0N o

T* , 10

ax
g%
1N%
11%
12%
13%
14% "0
15%
16*

**xXPROCk*

1R¥

. SURNROUTIME POIS(AMIRY,IPN)

SHPPLIES RANNOM NUMBERS FANM A PNATSSON DISTRYRUTTYON
1PN = INTEGER FROM A POISSHN DISTRTAUTION
AM = A MFAM = ONLY NUMRER RFAUIRFN

IPD =0

CALL RAMDU(RY»1)

CONTTNUE .

IF( nY LE. (FXP(=AM)))GO TN S0

R1L = RY

IPD = IPD + 1

CALL. RANDU(RY»1)

RY = QY x R1

GO Tn 10

CONT IMUF

RETHRN

END

¥ §DOROCH K%

SUBRNUTINE PeNC
INCLUNE COMSRLK -
DIMFNSION ERPPI(4)
NIMENSTION AVPR3(2004)
EQUTVYALENCE ( AVPROB» AVPRAB)
CALCHULATF STRFESS FACTNR FNN MESGAAF

SF = N
Z2IF = 1.
T™MIN = 0.

IF( STR(M) .LF, 1. ) GO TO %
SF = (STR(M) = 1.)/(STRM(M) = 1,)
ZIF = =1.8290%GF%*3 +3 ,472%GFx+x2 =2.381 * SF + 1,

IFU SE.WGE. 1) ZIF =.,292._ B — e
CONTINUFE

GFTERMINC APPROPRTIATE TASK ANALYSTS FOR THIS MESQAGE TYPE

CIT = TYPE(MSGOU) oo e

K = TATA(J,TIT)
MCUw = CMSGMNO(MSH D)

AQ%.. . C — GFT UP_ERROR RATE MATRIX FOR THIS TYPE OPFRATOR

20%
21%

IF( J «FQs 2 ) GO TO 5
0N u IE = 1.4
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22% ERP(IE) = ERPG(IF) _
b - & CONTINUE
24¢ G0 10 7
25% .5 CONTINUE ~
26% DO 6 IE = 1v4
o7* ERP(IE) = ERPI(IF)
2R% 6 CONTINUE e e
7 CONTINUE
NERR = 0
.TIME = 0.

IF({ ORD{4) .NE. CHAR{1)) GO Tn 30
PRINT OUT START OF MESSAGE PROCESSING PARAMETERS

WRITE(2:8) IDENTe IPAGE __ e
8 FORMAT(1H1» 15Xe» 12A6¢ 13Xe SHPAGE o 14/}

IPAGE = IPAGE + 1

WRITE(2,9) MCUM, NAME(M) s IDAY» NMTYP(IT)s 2IFs IMe

1 MSGe PAFW» NSHF» PAFAr INL{(THeM)e TARIVI(MSGeJ) »Z(M)
9 FORMAT(1H » 9X» 14HMFSSAGE NUMBFRy» T6»

2 24y LMAN L v ABy 13H DAY 1120
2 /26H MESSAGE TYPE ¢ A6s 21H STRFSS FACYOR »
3 F7.2¢ 16H HOUR: T11.,
— 8 /234 . MESSAGE ORDERe 17, 17H FATIGUE, F13.2»
5 21H ITERATION: 16+
6 /740X, 1DHASPIRATION» F10.2, °
27 ./7%0Xs 9HCUM, INLEe F1la.2e . . .-
A /254 MESSAGE ARRIVAL: F10.1»
9 /244 MESSAGE START »F11.1 //)
- .— . WRITE(2.,20)
20 FORVAT(1H » 9¥y I1HELEMENT FXECUTTON CUMULATIVE »
1 561{0UTCOME TYPE OF CRITIC SEGMFNT ERROR ERRNR /
2. 11%e 3HNOs e 9Xe JISHTIME TIME _ _(SFR) ELEMENT,
3 444  =ALITY ENDED TYPF RFTURNS INTRP//)
30 CONTINUE
AU 13 S IF(. OUT(MSGrJ) .EQs CHAR(29)) GO TO 512
SA* ST = 72(wm)
7% I =
e SR%  C. .._ .__SET UP FOR. INTERUPTED MESSAGE IF _THERE IS ONF TO BE PROCESSEN
59% . IF (IFTE(MSGeJ) LEe O ) GO TO 30
AN ST = START(W)
WX T I = IFTE(MSG.J)
Py MAN(MSGeJ) = O
A3* 0T (MSGrJ) = CHARI(1Y)
— - G . - .NERR = INT(M) . e . e e . -
ASE INT(M) = 0
hh* INTRPT(M) = n
- RATE - MSGTRP(M) = 0
AR IFTF(MSGed) = O
p AO% START(M) = n, .
204 60-30.-20 e — g e e
71 40 COMNTINUE
708 c DETERMINE IF MESSAGE IS REJECTED RY G-3 ]
—_——3 IR (JNE1.O0RJTYPE(TeK)oNE, 1 «NMRe PRIOR(NSGeJ) ,AT. 1)
: T4 1 60 Tn &5
. 75%* CALL. RNANDU(RY»1)
Y--obEs -AVRRRLI.K)) 60.TO 65 .
77 60 OUT(MSGeJ) = CHAR(29)
TR* 60 1O 512 ;
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79% - 65 CONTINUE =
ANX NERR = NER(MSG, )
R1% 67 CONTINUE
_ ADX . IF( J «FEQe 1 JANNGT .EQe 1 ) SFGS(MA!IMe2) = 2(M)
A3 c STARTING PNAINT FOR TASK FLEMENT PROCESSING CYCLF ;
AL 70 CONTTINUE
. RS * c CALCULATTON NF INTERUPT NUPATION ANN OCCURRANCE
AR T™MIN = 0.
AT* c THE FOLLOWING BYPASS ASSUMFS DIMFNSIONS OF 10 TASK FiI EMFNTS 1
R8* C AND 3 TASK AMALYSFES
A9x IFC 1T «6Ts 10 ,0Re K «GTe 3) RO TO 77
Qnx* DO 76 11 = LlsITYMAX
. 91 IF( PROBI(IIKIIT) LFe 0o) 6O TO 76
9o% CALL RANDU(RY,1)
93 IFC RY .GT. PRORT(I,KeTT)) GO TO 76
.. oyx CALL RANDNI(RY»RD*04y 1,)
a95* TMIN = RD * ADYI(TeK,TI) + AITE(T+K,TT)
T GO TO 77
—QT% _ . .76 CONTIMUE
QR % IT =0
Q9% 77 CONTINUE
_.1oox c DETEQMINE IF ACTION UNIT IS A DECISYON
1n1% IF (JUTYPE(I¢K) NF. 3 ) GO Tn 9p
10o% CALL RANNPU(RY,1)
- lo3x _IF (PY .GE. AVPRA(I,KY) 6O TO AN
104% SIF = CHAR(320)
105% GO TO 250
loe* 80 CONTTINUE
107% SIF = CHAR(17)
1ng* GO TO 25N
do9* . . ¢ .. DETERMINE IF AN EQUIPMENT ACTION UNIT IS INVOLVFD
110x% Q0 IF (JTYPE(Il+K) NE, 4 ) 60 TO 10
111 CALL RANDN(RY/RDP¢0sy 1,)
110o% TIMF = AVGTM(TIsk) + RD*SIGMA(T,K)
113 IF(TIME JLTe (AVATM(TsK)/ 3. Y)ITIME = AVGTM(I,K)/ 3,
114> CALL RANDU(RY,1)
. 115% IF (RY .GE. AVPRRA(I,K)) GO°TO 100
116 SIF = CHAR(30)
117# GO TO 350 .
118% . 100 SIF = CHAR(17)
119x% G0 TO 350 ‘
120% 110 CONTIMUE .
101 c DETERMINE NUMBER UNNOTED ERRNRS THIS TASK FLEMEMT
1202 c FOR TRANSFORM OPFRATTION
103 200 CONTINUE
.- 1our IF (UETYPE(TsK) «NE. CHAR(31)) GO TH 210
105% AL = LENTH(MSG.J)
126% 1D = 0 .
—d27% . _AM . = ER(1:1T7) #_AL/100,. . _ .. e e R
1oRe CALL POIS(AM,RY, IPD)
129* TIE1L(MSG!M) = IPD .
—A30 00 AM = FR(21IT) & AV/YO0. .
131* CALL POIS(AM)RY, 1PD)
130% TIEZ2(MSGeM) = IPN
133% AM = ER(3:1IT) » AL/100. - I
1342 CaLL POIS(AM,RY, IPD)
135 TIE3Z(MSGeM) = ToNn
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136% . AM = ER(4.IT) s AL/ZION, L et e
137= CALL POIS(AM,RY,IPD)
13R%* TIEu(MSG.M) = IPN
__139x  TNUFR(MSGrJIZ(TIEL(MSG /M) +TIF2(MSGIM)
1ynx 14TIe3(MSGM) & TIEL(MSGrJ))%PREC(M) + TNUE (MSG,J)
lulx IREGH(1»TH) = IRFSH(1»IH) + TIEY(MSHM)
1u2* IRESH(2sIH) = IRESH(?2, "HY + TIE2(MSHM)
1u3x IRESH(3+IH) = IRESH(3IrIH) + TTEZ(MSGM)
144% IREGH{4»IH) = IRESH(GeIH) + TTEH(MSHIM)
. das5* IREST(1,IT) = IREST(1,IT) + TYE](MSG,M)
14a* IREST(2,1IT) = IREST(2+IT) + TYED(MSGM)
1u7x IREST(3»1IT) = IRFST(3»IT) + TYIFI(MGG M)
luax IREST(4,IT) = IREST(4sIT) + TIEY(MSRIM) _
1u9% IRESH(7»IH) = IRFSH(7,IH) + 1
i15ns IREST(7+IT) = IREST(7.1T) ¢+ 1
——1s1x ___ .. G0.TQ 212 - .
152% 210 CONTINUE
153% C FOR OTHER THAM TRANSFORM OPFPATINMG
18 CALL PANDU(RYriY .
155% IF (RY .GE. UFP(IrK)*PREC(M))fO T0 212
2 1%6% TNUE(MSGedJ) = 1 + TNUE(MSGsJ)
_—187% . _._.__ 212 CONTINUE
18R* C DETERMINE CUMIILATIVE NO. UNNOTER ERnARS TO GENERATE ERR RESPONSFS
150% IF(C UETYPE(T,K) <MNE. CHAR(31)) GO TN 215
la0x C - —FOR TRANSFNRM ERRORS .
1a1x AM = TIEL(MSGsM) * ERP(1)
1R2* CALL POIS(AMy,RY,IPD)
—1a3%x . NER(MSGeJ) = NER(MSG»J) + IPD
1AL* AM = TIE2(MSG!M) = ERP(2)
1A5x CALL POIS(AM,RY,IPD)
—laax ____ . . NER(MSGed) = MER(MSGrJ) + IPD
1R7* AM = TIE3Z(MSGYM) * ERP(3)
1Anx " CALL POIS(AM,RY,IPD)
1AQ% NER(MSGrJ) = NER(MSGrJ) + IPD
179* AM = TIF4(VSGIM) * ERP(4)
171% CALL POIS(AM,RY, IPD)
- = 170% . . MNER(MSGrJ) = NER(MSG»J) + IPD
173=% IF( NER(MSGrJ) GT. 20) NER(MSG,J) = 20
174% MERR = NER(MSGrJ)
- 175% . .60 TH 220
176% 215 CONTINUE
177% CALL RANNDU(RY,1)
- .. 17A% _ . IF( RY .GE. ERP( 1)) GO .TO 250
179%* IF( NERIMSGrJ) GT. 20) GO TO 250
1anx NER(MSGrJ) = NER("SG'J) + 1 N
ta1s.. NERR = NERR + 1
1a2% 220 CONTINUE
1R3> C CALCULATES TASK FLEMFNT EXECUTION TTMF
NG ¥ VIV S— 250 CONTINUE ... .. . - P O
1A5% CALL RANDN(RYRDeOes» 1,)
1a6% V = AVGTM(I¢K) 4 RD®(SIGMA(T¢K))
——ARTA . TIMF .= F(M) a\Ux?IFEPAEASPAFW
1a8* IF(TIME LT. (AVGTM(T¢K)/ 3.)) TIME = AVGTM(I,K)/3.
. 1RO% . € CHECK IF TIVE IS A FUNCTTON OF MESSAGE LFNGTH
—io0a . IF (JTYPE(JeK) LEQe. ... 2 ) TIME.= TIME® LENTH(MSGsJ)
ia1» C NETERMINES IF INTFRUPTION NUE TO TNCOMING MESSAGE HAS OCCURRFD

192 IF(J «NEs 2 +ORse FRHR(IH) .LE. 0,N) GO TO 259
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193*
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1o
105%
—..196%
197=
19A%

CALL RANDU(RY,1)
TIME = RY % TIME ,
CaLL RANDN(RY-RO( 0erle)
TMINZRD*SDIN(TH) ¥ NURIN(TH)
I1=10

STF= CHAR(2n)

CaLlL RANDLL(BL;A)_____B__*
IF(RY 6T. (FRHR(IH)/36 o:i P r{,g’ 60 1O 249

—

(o IQETIING T TO 1 ASSUMES TASK FLEMFNTY 2 SHOULD BE EXECUTED NEXY
G0 YO 35S0
259 CHNTINUE
C. MODIFY ORIGINAL SUCCESS PRORARILITY AS FUNCTION OF PRECTSION
IF (PREC(M)=1.) 260,270,280
260 PROR =(1. = AVPRB(I/K))% (1, - PREC(M))% S. + AVPRB(I+K)
... G0 10 290 . ) , _
270 PROR = AVPRA(1.k)
GO TO 290
280 _PROB = AVPRR(I!K) * (S5, = (1, = PREC(M)) 4+ 1. )
€ DETERMINES IF TASK ELEMENT IS A SUCCFSS OR NOTED FATLURF
290 CALL RANDU(RY,1)
IF( STR(M) JLE., (STRM(M)/ &4,)) 60 TN 294
IF( ASP(M) + 1., .LT. PROB) GN TO 204
IF( STR(M) JLF. STRM(M)) GO Tn 292
IFC RY LT, ASP(M)) GO TO_ 300 _ .
60 TO 295
292 CONTINUE
2ZA = PROB + (ASP(M)/3.)s(((4g, = STR(M))/STRMIM)) ~ 1.)
IF{ RY .LT. ZA) GO TO 300
GO TO 295
- 223% 294 IF (RY .LE. PROB)_ GO YO 300 e e e e e
224% 205 SIF = CHAR(1T)
275% GO 1O 350
. R26* _ _ 300 SIF = CHAR(30) .
227%* C ADJUST TIME OF CURRENT VORK AND TOTAL VORK
22R% 350 Z(M) = Z(M)+ TIME + TMIN
o .229% _____ __TH(IH/M) = TW(IH:M) &+ TIME ¢+ TMIN . -
230% Cc LASTY TASK ELEMENT OF A YIME SFGMENT
231% IF (END(I¢K) .EQe« CHAR(11)) GO TO &n0
e R30% _1IEK = END(IsK) . . } oo . N
233% SEGS (MCUMs IFK) = Z(M)
234 % c IS THIS A TYPF 6 TASK ELEMENT
—— 35 400 CONTINUE — e .. .
236* Lt=1
237* IF (JTYPE(IeK) NE. 6 ) 60 TO uS0
- 23A% _ C_ _._.. .. PERFORM ERROR RETURN.1F INNICATED. . __ o - -
239x% IF ( NERR ) 410,810,420
2u0* 410 I=1JS(I.K}
241% 60 .70 500 _ . . —
2a2% 420 1 = IJF(1¢K)
243% NOFATIL(M)=NOFAIL(M)¢3
204K NERR = NERR = 3. -
245% GO TO 500
2uh* c SET UP NEXT TASK ELEVMENT
2u7%
24R* I = TJS{I:X)
s 2u9x%

60 TO 470




tPnOCtCﬁé‘ *=x3PROCx*%x

460 I = TJF(1:+K)
S COUNY FAILURE / SUCCESS FOR CRITICAL TASK ELEMENTS
AT0 IF (CRIT(L/K) .NE. CHAR(1&)) &0 YO 500

b L IF(SIF JEQs CHAR(17)) 60 TO &80

254% NOSUC (M) =NOSUC (M) +1

255% 60 TO S00

256* 480 CONTINUE _

2 . NOFATL(MISNOFAIL(M)+1
DOES THIS TASK ELEMENT RUN OVER THE HOUR
‘Smon c _ o
2aN% IF (Z(M) +LT, ENDHR) GO TO 505

261% ¢ RETAIN CURRENT TASK ELEMENT DATA FOR NEXT HOUR MESSAGE
262% ¢ ALLOCATE TIME USED IN THIS HOUR AND_IN NEXT_HOUR _

DIF = TW(IH/M) + IDLC(IH/M) = 3600.
IFt DIF 6E. 0) GO TO SO1
IHeM) = IDL(IHeM) = DXIF. . . .
GO 1O 503
501 CONTINUE
Twi(IH + 1o M) = DIF
TW(IH/M) = TW(IH'M) = DIF

AVAIL(M) =0
IF( I .LE. 0 ) GO TO 505 i
IETE(MSGe) = 1 o
MAN(MSGeJ) = M
QUT(MSGeJ) = CHAR(20)
£ X ~START(M) = ST . .
27R% 505 CONTINUF
279% [ PRINT OPTION 4 ~ RECORD TASK FLFMENT RESULTS
IE( ORO(4) _ NE. CHAR(1)) GO Y0 507 _ e
WRITE(2 ¢+S06)LeTIMESZ (M) SIF,JTYPE(LsK) ¢ CRIT(Le¢K), FND(LeX),
L 1 UETYPE(L+'K) s NFRReTMIN,II
— S06 FORMAT(IH »T13:F18.2¢eF110225XrA1rOXeT1e7XrALeTXeI199Xs
1 Aly 112/F642¢ 1I5)

2R%% 507 CONTINUE
—_—2ReK IMIN = O B .
SR Y L i 1IF MESSAGE INCOMPLETE on RPJECTEn
T 2ANE . IF( OUT(MSG+J) EQs CHAR(29))60 TO 512
28098 _IF( OUTIMSGeJ) EQ. CHAR(20)) GO TO 515
290% c LAST TASK ELEMENT 4
291 % IF( T «6T« N) GO TO 70
— 202k .. IF(J EQ. 1) GO TO S8 .. ... ... -
203 c CALCULATE INFORMATION LOSS
204% T = TNUE(MSG»J)
——208s .. 0. ... B = _INCLLIT) . . o v L
296% c INFOLS(MCUM) = ((PUL,+ 10, = PUS) = T}/ R + 4999
297% INFALS(MCUM) = ((PUL + 10. #* PUs) = T) + 4999
2084 INELHRLIH) = INFLHR(IH) 4 INFOLSIMCUM) e
2094 IRESH{G6,TH) = IRESH{&eIH) + INFOLS(MCUM)
- e 2. IREST(6+1IT) = IREST(6+IT) + TNFOLS(MCUM)
—3n1m IRESH(S,IH) =_IRESH(SLIH). ¢+ NFRI(MSGeJ) . -
300% IREST(S+IT) = IRFST(SsIT) + NFR(MSGeJ)
3n3* IRESH(T+IH) = IRESH(7,IH) + 1
304 IREST(Z:IT) = IREST(T,1Y) ¢+ 3 _ _ __
305» 508 CONTINUE

306% c SET TASK ELEMENT IF COMPLETED
‘ - 97
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_3n7% . __IF (OUT(MSGsJ) LFQ.CHAR(LL)) NUT(MSArJ) = CHAR(14)
3nR%* MSCRL (M) = MSrDL (M) + 1
3ngx MACPL(IHIM) = MACPL(IH/M) + 1
31nx*x C ACCUMULATE MFAN TIME PER MFSSAGE FOR RUN SUMMARY
311% CMTMG(THIM) = CMTUAG(THIM) + 7(M) = QT
310% c PRINT OPTIOM S=RECORN RESIILTS OF MESSAGR SEGMFENT
313% IF( OROD(S) .NF, CHAR(1) ) GO TO 520
314% IF(NUT(MSGrJ) (NFe CHAR(IL)) 60 TO 600
315% IF( M GT. MEM(1)) GO TO 510
_ 31A%* WRITF(2,509) MCItM, NAVE(M),» TIEL(MSSeM),
317% 1 TIF2(MSGIM)y TIEI(MSGsM) s TIFL(MSGIM) s TNUE(MSGeJ) s
318« 2 NER(MSGrJ) e TNFOLS(MCIM)
_ 319* 5N9 FORMAT(IH »/16H MESGAGE, T4,
3onx 1 / 23H PROCFSSEN BY » A6
321% 2 /26H TRANSFORM ERRORS,
_ 3o2% 3 / 214 COMMISSTON, 1120
303% 4 / 26H ARBRFV/TYPO/SPACe 17
3o4% 4 / 194 OMISSINN » Tiye
__3on%x 5 / »92H NTHER ERRANRSe T11¢ /30Xe {4H===a=y
3o6%* 6 / 294 T0T, UNDET, FRRORSs U4,
307% 7 /77 27H NO. ERROR RFTURNS, T6»
32R% 8 / 26AH TNFORMATION LOSS » 17/)
359% GO T 520
3xnx* 510 CONTTNUFE
L 3m1x WRITE(2+511) MCUMr NAME(M) s TTEL(MSHIM),
330« 1 TIE2(MSGrM)y TIES(MSAIMY» TIFU(MSGeM) ) TNUE (MSG,J)
333+ 2 NER(MSGeJ)» TNFOLS(MCUM)
33y 811 FORMAT( 1H r/16H MESSAGF» IU»
335% 1 /7 23H COMPLFETEN BY + A6
334F ? /2a/H TRANSFORM ERRNORS,
337% 3/ 214 COMMISSTIONY Y12
33ax 4 / 26H ABREV/TYPO/SPACY 17
339% 4 / 194 OMISSION » Tiuo»
3un* S / 224 OTHER ERRORSe T11l» /30Xs YHe=way
" 3u1% 6 / 294 TOT. tMNET, FRRORS: T4,
3uo% 7 /77 27H NO, ERROR RFETURNS, T6»
3un« 8 / 26H INFORMATION LOSS » 17/)
3uyx GO TO 520
3us* 512 CONTINUE
3up* IF( DRO(4) .NF, CHAR(1) ) GO TO 51y
3T WRITE(2¢513) UGGND(MSGrJ) e MAME (M)
3un¥ 813 FORMAT(1H » T7HMFSSAGFe ISs2Xe 13H REJFCTFD BRY  » AR}
3u9gx* 514 CONTTINUE
35n0%* MAREJ(IH/M) = MNREJ(THIM) + 1
351*x MSRFJ(M) = MQREJ(M) + 1
35o* MESS(29:J) = MESS(29)) = 1
L%t 50 Tn 600
3a4ux* &15 CONTINUE
. 385* IFC DRO(L) JNF, CHARI(1)) GO TN s17 Lo
386 WRITE(2¢516) CMSGNO(MSGeJ) e M
357« 516 FORVMAT(1H ¢ 7HMFSSAGEs IS5¢2Xe 19HINTERUPTEN WITH MAN,
35A% 17 CONTINUF __ e et e~
3I5ax INTRPT(M) =
"3R0* MGGIRP(M) = UCU™
TSE ] INT(v) = NFRR e
3A0% MAINT(IHrJ? = MRINT(TH,J) + 1
MESS(20J) = MFSS(2,J) - 1

3R3*
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Agn*
o (*
4yn1x
4no>*
La3yx
Ytk
4ns«
YNAH*
4n7x
brax
4nuyx*
g10n*
11+
4104
B13x%x
4iux
Q15%*
41
Q7%

413% .

419%
4on+

kEkFDORAC K4S

520

cz(

AN TA ANQ

CHNTIne
IFC J .57y 1) G0 TN 830
MESE(2e2) = MEQG(Dy2) = 1

SEGGUMCHMYTY = 7(%)
ATPw = ATPY 4+ SrOG (MM, [) = SFAS(MAlIve])
ANToAATHSEGS(MCI1Mp 2)=GFAG(M1IM, 1)
AHT=AHTHSERS (HCHIM e /) =GERS(MILIM, D)
G TH /NN
Co v urs
MTSC(291) T MUGG(D,1)Y = 1
MT = YESS(1e2) + 1
COAMPLFTED MEGCAGES FRAM AN-GX GO TMTN 10N NAIFNF
TARTV(MT»2) = 7(VW)
CASSMIN{MT»2) = CVSHMNN(MGS, 1)
PRIA(MTL2) = PRTINR(MSH,1)
LENMTH(MT»2) = LEMTH(MSGYY)
TYPS (T 92) = TYDRE(UGHR,1)
TS (T4 2) = TIFE(AGR, 1)
MER (AT 2) HEQNSGy 1)
MAN('AT»2) n ’
IFTE(T+2) = N0

NIT(Te2) = CHA(11)
MEGG(292) = MEGC(2,2) 4+ 1
MESS(1e2) = M7

gNANRT TO DT 9FSSARES TN ADAFER OF ARPRIVAL TTMF
N0 58N MGS = 1, MT
MGST = MRS 4+ 1
IFl 4181 6T, vT)Y GN TN R5Q
NN SHA MG = MAGTy MUT
I€( TARIV(A5S:2) JLEe TARIV(MAR»2)) ~N TN 540
PRINNT = PRINP (1G5 2)
LENTHT = LEMTH(MGS D)
TYPET = TYDF (MGCy2)
TARTVT = TARTY (0G5 en)
MGOT = CMSAMI (9GS D)
HUET = TNUL (MRS, 2)
NFERT = MER(MGS»?2)
QUTT = T (MBS, 2)
IFTeT = IFTE(MGSe2)
MAST = MAN(YRG D)
PRIANINASEP) = NOTNQ(MG,?)

LENTIIMASe2) = LEMNTHIMG,2)

TYPC(MGS»2) = TYPE(MG2)
TARTY(MGSe2) = TADIV(MG, )
CMSANN(MGS»?2) = CUSGNMNO(MGBy D)
TNIE (MGG 2) = TMHE (MR 2)
NER (ARG 2) = MER (MG, 2)
DUT(AGSe2) = NUT("1G.2)
IFTE(UGS12) = TFTE(MG2)
MAMN((MGSY2) = MAM(AG,2)
PRINP(MGe2) = PRIORT
LENTH(MG2) = LFMTHT
TYPF(MG»2) = TYPET
TARTVY(MGr2) = TARIVT
CaS5N(MGe2) =  MSGT
TNUF(MGe?2) = MUFT




" T — - -

*PpOCks* ~ *xxPROC%*%

4o1% NER(MGr2) = NFRT
4o2% OUT(MG»2) = OUTY
4o3% IFTE(MG,2) = IFTET
__boux MAN(MGr2) T MANT
4o5% 540 CONTINUE '
426% 550 CONTINUE
. _u27x ___ 600 CONTINUE
GoR%* IF( NRO(S) «NE. CHAR(1)) GO Tn 700
420% IF(J.EQ-Z «AND ., OUT(MSG'J)OFQOCHAp(iu)) 'RtTE(Z'bSﬂ)MCUM'
___uxpx . 1(SEGS(MCUM:IS), IS = 1,7} B
431* 650 FORMAT(1H » 22H MESSAGE NOer IS5/ 2Xe
432% 1 7HSEGMENTs 2X» 1H1, 9X, 1H2s OXs 1HZ» 9X» 1HU, 9Xe 1HS, 9¥s1H6
433% 2 . 9Xy LHT» /74Xy TF10.1) ]
| 434% 700 CONTINUE
435% RETURN
436% _.END
e ®**RANDN#X% K &*RANDN**kx

SUBROUTINE RANDN(RY RN, AM»S
A= 0.0
DO 10 I= 1,12
CALL RANDU(RY»1)

A0 A= A+ RY
RD=(A=6.0) * S + AM

RETURN
END R
e S XRANOUS®x . *xkRANDU*%x .
s T " SUBROUTINE RANDU(RY,N)
>% IRY = IFIX{ RY / «7450SR06E=0R)
% IRY = AND(IRY * 65539, 134217727)

: U RY = FLOAT(IRY * .74505806E=08)
, 5% RETURN
. END .
. *%%*RESET#**«_ _ *x#RESETx*s
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l 1% S1)IeMTINDG RPEQET
2% c RFSETS CONGTTTINMG RENIITREN TA CTART A MFW SHIFT
% c T2, A MEW STHJATION JTERATTINMN NR NN
¥ IMCIVINE Ccoua v
, 5% SHFTOY = CHAR(11)
A MESGS(1el) = N
7% MESG(1¢2) = 0
¥ MFESS(201) = 0
agx MESG(2»2) = 0
10% PAFA = 1.
11% PaFw = 1l
12%* ANT=n."Nn
13% AHT=.0
1ux*x ATPY = 1,
15% K1tivs = 0
1hH* D 20 IH = 1, TywAX
17% INFLHP(TH) = n
1% NN 11 IC = 1,5
19% - EC(TH,IC) = n,
on¥ 10 CONTTINMUF
21% Ny 15 KG = 19¥ENS
DO¥ MAREJ(T1eKQ) = 0
o34 MACOL(TIHPKQ) = 0
SUuk TH(T14eKD) = n,
25 % INL(TH»kQ) = N,
P2R* 15 CONTIMUE
27% DO 17 J = 1,2
Dn¥ MAIMT (TR Y)Y = 0
20% 17 CoNTTMUS
0¥ 20 CoITIMUE
3% IH = 1
RO¥ C ZIH = 0.
33% ZIH=TZERN
R %4 FMounR = 2IH + 3NN,
3G SHFTNAY = CHAR(1]1)
- Y3 0 51 CUSG= 1.20N
7% ITYr(CMSGR) = n
k¥-% INFALS(CMSG) = 0
X0% _ DO 40 ITT = 17
P yn¥x C SEGGI(CMSGITTY = D,
' L1 SEGS(CVSGITT) = ZIH
42« 40 CoMTINUE
4A* S0 CoNTINUE

; aus DO 1NN ¥ = 1,MENG




kRESETx*% ¥ ¥RESETHk%
__usx __ASP (M) = PASP(M)
LA AVATL (M) = CHARI(1)
47%* (of Z(M) = n.
uAax% i Z(My = ZIH
(T8l PERF (M) = ASP(M)
ai* NOSUC (M) = n
51% _ NOFATL(M) = 0
50% INTRPT(M) = 0
3% MSGTRP(M) = 1
B 4% MSCpeL (M) = 0
55 % MGRFJI(M) = 0
56 * INT() = 0
S1x ~..DO 9N MGG = 1. SN
sa% TIS1(MGGWM) = 0,
R9% TIE2 (MGGeM) = 9,
e _AD* _ "TIE3Z(MGGM) = O,
A1* TIE4 (GG M) = 0.
AD* 90 CONTINUF
; A3X 2100 _COoNTINUE
Al ¥ CMSG3 = 0
A5k NO 20N J = 1,2
AR DO 290 1 = 1,50
AT CMS2NN(Ted) = 0
AR* PRINN(IJ) = N
—_—A2K o LENTH(IeJ). = N
70% TYPF(TIeJ) = n
T1* o TARTV(I»J) = 0O,
———— 1 2% TARTY(I»J) = Z1IH
73% TNUE(TJ) = 0
7% NER(ToJ) = 0
N 1% S MANCIND) = 0
T76% IFTE(Td) = 0
S77* OUT(IJ) = CHAR(1D)
TR¥ 2N CONTINUE
Ta%* 3IN0 CHONTTINUE
An* Do 4Nn IT = 1.8
- R1% NTMT(IT) = 0
RP* MCT(IT) = ¢
AZ%* DO 38N KP = 15
aux TUMT(IT!KP) = 0.
AR5 * CTUTIT»KP) = 0.
RA¥ 250 CONTIMUE
R7* 4nU CONTINUE
AR* DO 4S80 IP = 1+5
RO* NCP(IP) = 0
an* Do usn KP = 195
[+R C”(Yp'Kp) = 0,
ax%* 650 CONTINUE
L Q3¥ RETURN
ol * END
**¥*RESHR % * « *x«RESHR** «




1% SUBRONTIME RESHR

2% C .. ..RESETS CONDITIOMS FQR START NF SIMULATIOM NF NEYT HnUR
% C ALSO COMPYTES HOUR SyMMARY
» yx INCLUNE COMRLK
—— 8% . __. _ . INFOLC = INFLHR(IH)
A% c CALCULATF THNPOUGHMESS=FC(1)= FOR THIS HNUR
7% A=n
ax%k _ - ...-D0O. 5 M = 1, MENS
- 9% A= A 4+ MQCPL(IHeM)
10% 5 CONTTNUF
S1tx . B = MESS(1:,2)
10% C = UESS(1s1)
; 13% IF({ R + C) .6T. T%) GO TO R~
—_—ax . . DD &I = 15 i
15% EC(IHI) = 1,
r 16* 6 CONTINUE
-ATE o EFF = 1.
1/% GH TO ug
10% 8 CONTIMUE
20% . CEC{THe1)= A/ (84+r1)
21% IF(C EC(IHe1Y JLTe N,) FC{IHNYY = N,
20% C CALCHLATE COMPLEYFNESS =FC(2)= FNR THTS HOIR
2% : DO 10 M = 1sWFNS
2Ux* EC(TH,2) = FC(IH12) + PERF (M)
25% 10 CONTINUF
—26% . ECL{IHe2) = _ECLIHe2) /_NMENS .. .
27x IF(C ESC(IH»2) LLT. N.) FC(IHe?) = 0,
28% c CALCULATF RESPONSTVENFSS=Fr(3)= CNR THIS HOUIR
LD . -~ . A = n .
an* S = MEN(L) + 1
A% NN 0 M = MG, yrNSG
— 32k ... A.Z A + MOCPL(IHeN)
33* X0 CONTTYNUE
Y/ ATPw = ATPW/A

103




SRFSHRE ¢ & *s*RESHR* &%
35% c EC(IH¢3)= 1. = ATPM/ 700, .
36% c TFC EC(IH¢3) LT, 0.) EC(IH,3) = O,
A7* Cc NEw RESPONSIVENFSS 04/28/73
____ aas AQT=AQT/A
39% AHT=AHT/A
4n* X=1,0
b1 IF(AHT.GT.300.) X=1,3=,0N1%AHT
42% IF(X6T.1.0) X=1.0
43% IF(X.LT.0.0) X=0.0
——. 84  EC(IMs3)3X
us* X=1.0
4Uh* IF(AQT.GT.300.) X=(96.,~0.02%AAT)/90,
_IF(XeGTe1.0) X=1,0 .
!F(XQLTOOOO) X=0.0
EC(IHe3IZEC(IHe3) %X

CALCULATE ACCURACY ~EC(4)= FOR THIS HOUR
X = FLOAT(INFOLC) 7/ 10.
EC(IH»4) = 1, = X/A
IFC EC(IHsY) oLTe 0,) EC(IHs4)
CALCULATE EFFECTIVENESS
TEM=CCL12%%2 + CCI3%%2 + CCLU%%x2 + CC23%%2 ¢ CC2u%x2 + CC34rs2
—_ EFF=TEM/6.0
EFF = EFF * ( W(1l) % EC(THs1)+ W(2)%FC(TIHs2) + WI(3)%EC(TH,3)

= 0,

SA* 1 + will) *x EC(TH.4))
59% oo . _EFFZEFF +((6.0=TFM)/6.0) * ( EC(IHy1)%xw(1) * EC(IHe2)2xW(?) =
AQ% 1 EC(IHe3)%2xW(3) * EC(IHoU)*xwW(gy))
(SR EC(IH+sS) = EFF
_h2% IFC EC(IHIS) oLTe 0,) TC(IHeS) = 0.
AZX Cc ACCUMULATE RUM EFFECTIVENFSS DATA
AL X 45 CONTIMUE
AS* .....D0. 50 I = 1'5 -
&H6* CEC(IHrI) CEC(IH:I) + EC(IH,I)
6T 50 CONTINUE

_ _G&A* ¢ . . ACCUMULATE MAMPOWER UTILIZATION nUN DATA
AO* DO 60 M = 1,vENS
T0% CTWH(IH/M) = CTWH(IHeM) + TW(TH,M)

.12 CIDH(TIH/M) = CINH(IHeM) + INL(THeM)

72% MGCP (TH/M) = MGCP(IHeM) + MSCPL (M)
73% IF( STR(M) «LT. D¢) STR(M) = n,

—— Tl CFS(IH/M) = CFS(IH/M) + STR(M)
75% CFA(TH!M) = CFA(THIM) + ASP(M)
T6* 60 CONTINUE

I & 2 IF( ORO(6) «NE. CHAR(1) ) GO TO 530
78% WRITE(2,490) IDENT» IPAGF
79% 490 FORMAT(1H1:. 15X, 12AK» 13X» SHPAGE » I4/)

——.BO%*_  __ - _ IPAGE = IPAGE + 1 o _
Al* WRITE(2+512) THs IDAYs NSHF
V44 512 FORMAT(1H » 19HFEND .OF HOUR RFSULTS, 1IXe 4HHOURs 110/
A3x% J1 3Lxe BHOAYe ML/ o e
Alhx 2 31Xe 9HITERATION, 15//)
AS* URITE(Z-SIB)(( MoMSCPL(M)» MSREJ(M), INTRPT(M)., TW(THem)»
A% IDLCIHeM)e = STR(M), ASP(M), PFRE(M) )eMz1,MENS )}
ATx ﬁ13 FORVMAT(1H ¢ 25HOPERATOR PERFORMANCE NATA/
AR 1 28X¢ 12H==MESSAGES==¢14Xs AH==TIME==p 12X»’
Ag* 2 17Hmonwaaf INA| ~eesa=/
qn* 3 13xy 38HMAN COMPLETFD RFJFCTED TNTERRUPTED.
Q1% & 48M WORKED STRESS ASPIRATION PERFORM/

. OTHER
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e

¢ReSHRE%® *x*RESHR e %%
Q2% S5(14xes 12¢ I11e 110e T10e F12.1¢ F10s1e F9.2¢ F9s2s €10,2/) )
a3s WRITE(2 ¢S14)ATPM,MESS(1¢1)s INFOLCe (EC(THoIVIeIV=1,4), E
U1 S14 FORMAT(1H ¢ 19X, 2UHMESSAGE PFRFORMANCE DATA/
Q5% 1 23X» 24HAVERAGE TIMF PER MFESSAGE: F25.1/ o
9l * 2 23x» 3THMESSAGES IN A0=G3 QUFUF AT HOUR STARTY, I10/
Q7% 3 23X 22HTOTAL INFORMATION LOSS, 125/
9A* 4 23xs 24HEFFECTIVENESS COMPONFNTS/
Q9% S 26X+ 12HTHORNOUGHNESS: Fl&,2/
. 100% 5 26X+ 12HCOMPLETENESS, F14.2/
ogx = 6 _26Xe 14HRESPONSIVENFESS, F12.2/
1n2* 7 26X+ BHACCURACY: F1R,.2/
1n3* A 47X¢ bH====== 0 /725X» 14HEFFECTIVENESS=rF13.2/)
104* WRITE(2,520) = . _
_ 1nss 520 FORMAT(1H » 1AX, 23HOETAILED MESSAGE TIMING/
£ laRe 1 20¥s 17HCUMULATIVE TYPE/22Xe THMESSAGE/
__ 1n7s .2 22%+ 6HNUMBER,» 16X, )
1nax I 424T1 T2 T3 T4 TS)
1nox* 530 CONTINUE
110%* DQ_550_MSG_= 1e¢ CMSG _ . _ _
IF(SEGS(MSGO?) +LE. 0) GO TO 550
IT = 1TYC(MSG)
- Tl = SEGS(MSGr2) = SEGS(MSGs1)
114% T2 = SEGS(MSGe3) = SFGS(MSGe?2)
118% T3 = SEGS(MSGel4) = SFGS(MSGe3)
116* T4 = SEGS(MSGeS) = SEGS(MSG.4)
3 7* TS = SEGS(MSGr6) = SEBS(MSGeS)
L IAR IF({ DROtA) «NE, CHAR(1)) GO TN 541
____JJQ‘H-M.. WRITE(2:540) MSGrITyT1¢T2:T3r Tue TS
120%* sS40 FORMAT(1H » 21X, I3, T11s 5F10,.1)
1o1% Su1 CONTINUE
122% - -—— .- ACCUMULATE TIME SEGMENT TIMES BY TYYPE
103% TMT(TTel) = TMT(IT,1) + T1
1o4x TMTIIT»2) = TMT(IT»2) + T2
- 125% TMTLITe3) = TMT(ITe3) + T3
10h% TMT(TTel) = TMT(TITrl4) + T4
127% TUMT(ITeS5) = TMT(IT»S) + TS5
e d28% . O NTMT(IT) = NTMT(IT) + 3
129 CT(IT,1)= CT(TITH1) 4+ T1
130 CT(IT,2)= CTUIT»2) + T2
... 131# CT(TTe3)= CT(IT»3) ¢ T3 *
130% CT(ITol)= CT(IT4) + Tu
133% CT(TIT¢S)= CT(TTsS) + T5
S 13ux S NCT(IT) = NCTUIT) + 1 -
135% ACCUMULATE TIME SEGMENT TTMEQ BY HOUR
136% CTSH(TIHe1) = CTSH(IHY1) '+ T}
137% - CTSH(THr2) = CTSH(IH,2) + T2
138% CTSH(TIHN3) = CTSH(IH,3) + T3
130% CTSH(TIH,4) = CTSH(IHr4) + Ty
- —-luox __. - — - CTSHIIH.S) = CYSH(IH»S) + IS . e e
141* NCTSH(IH) = NETSH(IH) + 1
1u2% ACCUMULATE TIME SEGMENT TIMES BY PPIORITV
du3s e 1P = IPRI(MSG) .
1uu* CD(tDol) = CP(IPel) + Tl
1y CP(IPe2) = CP(IPe2) + T2
—_—Juar  CP(IP.3) = CP(IPe3) + T .
147 CP(IPsl) = CP(IPelt) + Ty
1unx

ColIPeS) = CPIIPIS) + LI
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' 4
*ReSHR &% e *RFSHR & %%
149x%. NCP(IP) = NCP(IP) + 1 o
150» SEGS(MSGe7) = 0,
151 % §50 CONTINUE
- 152x% Do s70 IT = 1.7
153 X = MNTMT(IT)
184x* DO 5A0 L = 1,5
_ 155% IF( NTMT(IT) .EAe. 0 ) GO TO SaA0D
1854* TMT(ITPL) = TMT(ITeL) / X
187* 560 CONTINUE
- 1s8% S70 CONTINUE
- 189% IF( NRO(6) «NF, CHARI(1) ) GO TO 600
1A0%* WRITE(2,580) ( TTe NTMT(IT)y (TMT(ITel.)y L= 1¢S)0eIT= 1,7)
S 125 & S80 FORMAT(1IH » /20X, 17HMFSSAGE NUMBER/
1R2* 1 23%» 17HTYPE COMPLETFD,
1R3% 2 46y T1 T2 ™ TY s/
——_1hUx . I(24xe I1e 111, SF10.1))
1A5% 590 CONTINUE
1AA%* AN0 CONTINUE
—dRT* - C GFT READY FOR MEXT HOUR
1AR* HROVFR = CHAR(11)}
1R0% DO 700 M = 1,MEMS
e 170» AVAIL (M)= CHAR(1)
171= MSCPL (M) = 0
172* MSRFJ(M) = N
—_— 173 - DO /50 MGG = 1,50
174% TIE1(MGGeM) = 0,
175% TIE2(MGGeM) = 0.
7t TIEZ(MGGeM) = 0,
177« TIEu(MGGeM) = 0.
178* AS50 CONTIMUE
e 1709% 700 CONTINUE .
1A0% KINKS = MOIMT(IHs1) + MOINT(TH,2)
1R1=* IH = TH + 1
1R2% IF(IH «GEs (IHMAX + 1 )) SHFTNAYV = CHAR(36)
1”%* ZTH = ZIH + 3600,
1/4 % ENDYR = ZIH + 3AN0O,
.- 1Aa5% AND CONTINUE
1R4* LDONE = O
1”7» ATPM = 0
1a8% AQT=n,0
1RO% AHT:”.O
190* DO =50 1T = 1.8
.. 191x NTMT(IT) = 0
1972%» DO sA4N L = 1,5
193« TMT(ITeL) = Q.
e 2loyx - R40 CONTINUE
195% RS0 CONTTMNUF d
1904* RETURN
197* e JEND. e . L .
— ARRUNSUMEXE . . _ sXERUNSUMSRS _ . e e e




1¥

o*

3%
4
5%
A%
7%
/%
ox
10%
CooAx
12%
13%

— o rhx

15%
16%

SN, B 4.5

18%
10x%

10

SUBRNUTINE RUNGUM
DRINTS RIIMN SHMMERY AVERAGFS ACCRNSS ITERATTIONMS
INCLUNE COoMPLK
WRITE(2+5) TDENTe IPAGE
FORUAT(1H1, 15X, 12AKe 13X, SHDAGE » T4/)
IPAGF = IPAGE + 1
M=IcHAIN
IF(v.LE.D) M=1
WRITF(2,10) ™M
FORUAT(1IH /10X, SHSHIFT.T2, A4 SUMMARY//)
PRTHT QUT “AMPOWER UTTLIZATIAN DATA
WRITE(2,20)

20 FORVAT(1H » //9X» 20HMANPOWER LITILIZATINN,

1. 77 15X 31HTIME WORKED _ . _TIME OTHFR ¢ .
2 21uMsG UNITS MEAN TTIvuF,
3 204 FTNAL FTMAL »

. -8 /46Xr 23HPROCESSED. . PSR MESSAGE»

6 21lu STRESS ASPIRATION
7 /4ve 27THHOUR MAM PROD )




*RINSI NS % £ 2RUNS M2 %

X _=_NSHIFT

DO 25 M = 1 MENS
TPMC(M) = 0.

MCL(M) = 0 _

SRS (M) '= 0.

ASS(M) = 0.

WOR(M) = 0, _ —_ —
TMI(M) = 0.

25 CONTINUE
D0 50 IH = 1, IHMAX

WRITE(2+,26) IH
26 FORMAT(1H » 1I5)
DO 4o M = 1. MENS

6%

WORK = CTWH(IH»M)/X
WOR(M) = WOR(M) + WORK
IMINL_ = CIDH(IH M)/X
TMI(M) = TMI(M) + TMIOL
PROP = WORK/ 3600.

YY=

MGCP(IHeM) . _ .
TPM = CMTMG(IH»M)/YY
IFC YY LE. 0 ) TPM = 0,

IPMC (M) = TPMC(M) + CMTMG(IHeM)
MCL (M) = MCL(M) + MGCP(IH/M)

SR = CFS(IHeM)/X

SRS(M) = SRS(M) + SR._. . . _

AS = CFA(IHeM) /7 X
ASS{M) = ASS(M) + AS
- EXTPMH(IH/M) = TPM

uLA* EXASPH(IHeM)= AS
49% MGC = FLOAT( MGCP(IHeM)) /7 X
S0k WRITE(2,30) __ . MrWORKePROP» TMIDL MG
Si* 1 TPMe SRe AS
8% 30 FORMAT(1H ¢ SX» 1100 FBeOr F7e2¢ F1Ne0r 112y F1lU4.0+F12,3»
- -R3K 1 F9.3) . .
S4% 40 CONTINUE
5% 50 CONTINUE
S6%. MRITE(2,70) .. ... . .
L Y2 d 70 FORMAT(1H ¢/36H MEANS FOR EACH wmAN PER MESSAGF UNIT )
A% Q@ = IMMAX ’
—_——ek . A=00.. .
AO* R=0
Al c=o0
—_——2 D=0 e am -
A3 E = 0.
s . H=0
—  AmE .. 6 = MENS. - . .
AR6H* DO 100 M = 1y MFNS
AT* WORK = WOR(M) / ©
LRK. IMIQL = TMI(M) £ Q - —
+  KO% PROP = WORK/ 3600,
708" Yy=s MCL(M)
248 IPM = 0. ... .. e ..
72% IF( MCL(M) +LE. 0 ) GO TO 75
73% TPM = TPMC(M) / YY
-7 SR 75 CONTINUE
T8 SR = SRS(M) / o
6% AS = ASS(M) /7 @
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‘ )
kR INSHM* %% *XRkRUNSHME %
2T . JF(WORKJ.EQeDNJ0) GO TH 78 e —
TR* A = A + WORK
79% B = R + TMIDL
A0 cC=C+YY
R1x% D=0D + TPM
RO* E = E + SR
A3x H=H + AS
Ry* GO TO 79
AS % 7R G=6G-1
A& 79 CONTINUE
R7* EXTOM(M) = Tpm
RAX* EXAGP(M) = AS
ROQ¥* WRITE(2:, RD) ™My WORKe PROP, TMIpnLe MCL (M), TPM, SRe AS
anx 80 FORMAT(1IH » I1Se FR.Nr F7.2¢ Fin.00 112, F14.0, F12.3» F9,. %)
ot* 100 CONTTNUE
... . 9p% WRITE(2, 120)
Q3% 120 FORMAT( 1H » /7 7H TOQTALS)
Ay * KC = C
95%_ PROP = WORK / ( MENS * 3500.)
OR* WRITE(2¢,140) A» PROPe» B¢KCr Dy Fo H
Q7 WRITE(2,130)
. QAx 130 FORMAT(1H » // 12H GRAND MEANS/)
Qax WORK = A/ G
1nn* TMINL = PR / G
101> MGG = C / 6
1no=% TPM =D /7 6
103= SR=F 76
. 1oux AS = H/ 6
1ns* PROP = WORK / 3600,
1nA* WRITE(2,140) WORKs PROP,s TMIDLs» MSG, TPM» SR» AS
o 107x J40 FORMAT(IH » F23,N0s F742¢ F1Nn,Ny T112» Flu.0r F12,3, FO,3)
1na% (o PRINT OUT TIME SEGMENT DATA RY HOUR
1no9» WRITE(2+5) IDENT» IPAGE
110* IF(ICHAINGEQ.N) GO TH 145
111« GMEAMS (1) =GMEANS (1) +WORK
110% GMEAMS (2) ZGMFANS (2) +PROP
S 113w ] GMEAMS (3)=ZGMEANS(3) +TMINL
114x GMEANS (4) =GMEANS (§4) +MSG
115% GMEAMS(S5) =ZGMEANS (5) +TPM _ .
116* GMEANS (6) =GMEANS (6) +SR q
117% GMEAMS (7)) 2GMEANG (7)) +AS
11R% IRLK1=IRLK1+} .
- 119% ENCONE(48¢9145,LLINE) ICHAIN»WORKePRNPeTMINL 'MSG» TPMISR AS
* 120% 91485 FORMAT(I7+F1R«NeFTe2¢F1N.0¢T12,F14.NsF12,3,F0,X)
121=* c WRITF(3*IBLK1) LINE
102% . 145 COMTINUE
» 103* IPAGE = 1IPAGE + 1
1oux NCC = O
. —_— L28x __  MRITEL2e200) e e e
17R% 200 FORMAT(1H » 2RX, 13HTIME SEGMFNTSe
1>o7* ., 1 77 34Hw==aTi -T2 croneTiocwwy
o 2. 4814 mmeaTlemne ceeelSeeme= TOYAL . TOTYAL. .. ... _ . . __._
120* 3 /414 HOUR TIMF PROP TIMF PROP TIMF PROP,
13n%x 4 434 TIME PROP TIMF OROP (S1IM) MFSSAGFS )
q R 131 % a9 - .
¥ ‘1o IF( MCTSH(IH) .LF. 0) GO TO 2%p
é 133% SUM = 0,
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%R, NS MRk %

w*x*RUNS M *

134 X = NCTSH(IH)
138% NCC = NCC + NCTSHUINW)
136% DO 210 IS = 1+5
137% _ CH(1S) = CH(IS) + CTSH(IH.IS) . _
138% CTSH(IH.IS) = CTSH(IH/IS) / X
130% SUM = SUM + CTSH(IH,IS)
lu0% 210 CONTINUE e e . -
1u1* DO 220 IS = 1+5
a7« PRP(IS) = CTSH(IH»1S) / SUM
143% 220 _CONTINUE L o .
144 WRITE(2-230) IH' (CTSH(TH,IS)» PRP(TS)»15=1¢5)9»SUMr NCTSH(TIH)
145% 230 FORMAT(1IH » I8, S5(F6e0s F6.2)e F10,00 16)
d4ax 250 CONTINUE e
147% SUM = 0.
sxl o LA DO 260 1S = 1+5
_ . 149=% CH(IS) = CH(IS) / NCC ..
18n%* SUM = SUM + CH(IS)
151%* 260 CONTINUE
152% 00 270 1S = 15 e e
PRP(IS) = CH(IS) /7 SiUM
270 CONTINUE

280

— EXPR(1) .= SUM .

WRITE(2,280) (CH(IS)» PRP(IS)s TS = 1+5)¢ SUM, NCC
FORMAT(1H ¢/SH MEANI'S(F6.0+F642)e F1NeDr 16}
IECICHAINGEQ.O0) GO TO 285 . . -

K==y

Do 282 1=1.5

K=K+2

GTSUNG (K)=GTSMNS(K)+CH(T)
GTSMMS(K+1)=GTSMNS(K+1) +PRP(T)
GTSUNS(111=GTSMNS(11)+SUM. R
GTSMNS(12)=6GTSMNS(12)+NCC
ENCONE(48+9282,LINE) TCHAIN, (CH(IS),PRP(TS) 1521 05)oSUMpNCC

e 1&7% . 9282 FORMAT(I4r1X¢S5(F6.0¢F6e2)9F10.0r16)
1RA% IRLk1=IRLK1+1
1A90x% c WRITE(3'IBLK1) LLINE
1720% 285  CONTINUE . - )
171% PRINT OUT TIMF SEGMENT DATA RY MFQ%AGF TYPE
172% WRITE(2,290) (ISr IS= 105)
e . -173% ... .290.FORWMAT(1M // 6H TYPE ¢
174* 1 5(6H ====T,T1r SH==== ),
175% ? 14M TOTAL N»
S §- 7% .23 /54 ..MSGe 5(12H - JIME PROP)» o .
177* 4 16M (SUM} cPL)
17R% (of DO 370 IT = 1.8
179% o DO 378 IT=1.7
1An* IF(NCTST(IT) +LF. 0) GO TO 370
1R1* = MCTST(IT)
S -1 SUS =06 — . e e e e e -
183% NO 340 IS = 15
1A4% CTST(IT,IS) = CTST(IT,IS) / X
e ARSK . .. _SUM = SUM ¢ CTST(IT,IS)
186% 340 CONTINUE
1A7* DO 350 IS = 1.5
_1as PRP(IS) = CTIST(IT:1S) / SUM -
1A9* 350 CONTTINUE
190» WRITE(2, 36N) ITe (CTST(TT,1S)» PRP(IS),15=3+5),
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R, NSIIME X% s *sPUNSUME® %
191%* 1 SUMe NGTST(IT) .
1928 360 FORMAT(1IH o+ I3y 1X» S5(F6.0¢F6.2)¢ F10+00 16)
193% C 370 CONTINUE

__lous 370 IF(ICHAIN.EQ.0) GO YO 378 N _ o
195% Kz=+1
196* DO 372 I=1+5

197 o K=K+2
19R* TSMNsT(IToK)-TSMNST(!ToKHcTST(11‘.1)
199* 372 TSMNST(ITsK+1)=TSMNST(IT/K+1)+PRP(])

—_.200%  TSMNST(IT+11)=TSMNST(IT,11)¢SUM ~
2n1% TSMNST(IT,12)=TSMNST(TT,12) +NCTST(IT)
2no* ENCONE (8499378, LINE) ICHAINSTIT» (CTST(IT,IS) PRP(IS)+IS=1+5)+SUM,

__2n3*x 1 NCTST(IT)
204% 9378 FORMAT(IGvIu-lx.S(F6.00F6-2)vFlO-Ot!S)
205+ IRLK1=IRLK1+1

__206% ¢ WRITE(3'IBLK1) LINE
2n7* 378 CONTINUE
20R% C PRINT OUT TIME SEGMENT DATA RY MPSSAGE PRIORITY
209 __WRITF(2,380) (IS» IS = 1+5) e . o .
210% "380 FORMAT(1H o // 6H PRIOR,
211» 1 5(6H ====T¢I1ls SHew== ),
212% - TOTAL Ne } B
213% 3 /54 MSGe S5(124 TIME PROP),
214% 4 164 (SUM) cPL)

__215% . ._ __DO 455 IP=1.+5 . - -
216% ¢ DO 450 IP = 1.5
217% IF( NCTSP(IP) LE., 0) GO TO uS0 \

____218% _ . X = NCTSP(IP) _ ) _
219% SuUM = 0.
220% D0 400 IS = 1,5
221% _..CISP(IPeIS) = CTSPUIPL1S) ./ X _ oo
222% SUM = SUM + CTSP(IP,1S)
203% 400 CONTINUE '
224% . DO 410 IS = 1+5 )
275% PRP(IS) = CTSP(IP,IS) / SUM
226% 410 CONTINUE

L_227% . MRITE(2:420) 1P, (CYSP(IPs1S)sPRP(IS)sIS=1¢5)sSUMNCTSP(IP). .
20R% . 420 FORMAT(IH + I%s 1Xr 5(F6.001F6e2)¢ FiN.0s I6)
250% C 450 CONTINUE 1
.230% . 450 IF(ICHAINJEQ.0) 6O TO 455 _ q
231% K==1
232% DO 452 I=1/+5

—..233% K=K+2.
234% TSMNSP (IP+K)=TSUNSP (IP»K) +CTSP(IPs 1)
2a5% 452 TSMNSP({IPIK+1)=TSMNSP(IP,K+1)+PRP (1)

L 236% . . .TSMNSP(IP+11)=TSMNSP(IP,11)+SUM e -
237% TSMNSP (TP 12)STSMNSP (TP, 12} +NFTSP (IP)
23R%* ENCnnE(§;.937n.LINE) ICHAINY TPy (CTSP (TP IS) s PRP(IS)»IS=1+5) # SUM,

. 239% . —_ANCTIsP(]IP , - — —

2u0% IALK1=18LK1+1 '
2u1* c WRITE(3'IBLK1) LINE
2628 —uUSS _CONTINUE
2u3% ¢ PRINT OUT EFFECTIVENESS RY HOUR NATA
2u4% wRITF(2.5) TDENTo IPAGE
2u8% 1PA
2u6* WRITE(2,460)
2u7* 460 FORMAT(IH » //19x.?9H----compnNFNTs---- EFFECT=¢ /10X

v rmmemm e e eh na meme mame st ——— . m—— o ssmeio
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*RIINSI VS ® % =+ 2RUNSHM# %

2uRs 1 BnHHOUR THOR COMP RESP ACC  TVENFSS) e

Bt L = NSHIFT -
:-2%0% no 470 IC = 1.5

251% CH{IC) = 0.

2R2% 470 CONTINUE

253% DO sn0 IH = 1» IHMAX

254 % DO 480 _IC = 195

2%5% CEC(IMI/ICY = CEC(INsTC) /7 X
- 2%6% CH(IC) = CH(IC) + CEC(IH,IC)

257 __480 CONTINUE i R

25R* WRITE(2,490) THe, (CEC(IHeIC)s IC = 1+5)

259% 490 FORMAT(1H o 113, 4Xs UFS.2¢ FR,2)
———lh0% 500 CONTINUE _ _ _ __ _ __ .. e e e

2n1e

520

DO 510 IC = 15
CH(IC) = CH(IC) / @

_510 CONTINUE .

EXPR(2) = CH(5)
WRITE(2,520) (CH(IC)» IC= 145)
FORMAT(1H ¢/10Xe_ 4HMEANe 4Xe UF5.20 FR.2)

9525

IF(ICHAINJER.0) GO TO 530
DO 525 I=1.5

o __ 825  COMMNS (1)=COMMNS (I)+CH(T)

ENCONE (42095259 LINE) TCHAINs (CH(I)»T=1+5)
FORMAT (10X TUrUXrU4FS.2+F8,.2)
A8l i=IBlKI+Y . . _

274

C
530

_;;Qﬁisl___mqmm-.

WRITE(3°1IBLK1) LINE

CONTINUE.

. PRINT..OUT WORKLOAD SUMMARY
WRITE(2,5) TDENTe IPAGE

27H*
277 IPAGE = IPAGE + 1
2282 MRITE(2,S40) . .. ... _ . _ .
279+ S40 FORMAT(1H » 20X+ 16HWORKLOAD SUMMARY o
2a0% 1 / 47Xr 28Hm==c===MESSAGE UNITS~m=ce===
e 281%.. ... _2 7.11Xe 3IHBACKLOG . . MESSAGES DELTVERED -
2R>* 3 384  COMPLETED 'REJECTEN INTFRUPTFD ’
2R3* 4 /434  HOUR AO/G3 ION LAST 1/4 HR  ANYTIMF v

—l2Rht 8 364 _A0/G3 _ I0D__AO/G3 __ 10D A0/GY 10D .. )

288 DO 600 IH = 1+ THMAX
2068 WRITE(2» S560) IM
2% %60 FORMAT(1H ». 15)
2AA% X1 = LOGBAC(TH.1) 7/ X
2A9% X2 = LOGBAC(IH,» 2) /7 X
— 290 . ____ __ X3 = MUCOMP(IMel) / X .. _ . . o
201+ X4 = MUCOMP(IH,2) /7 X
297 XS = MUREJ(IMel) /7 X
e 2038 X6 = MUREJI(IMe2) L. X .. __ o .
204% X7 = MUINT(TIHs1) / X
295% X8 = MUINT(TH,2) /7 X
2068 MRITE(2:590) X1.X2:IGP(TH)2IGRITH) e XBoX4o XS0 X6 X7 X8 __
297 . 590 FORMAT(IH » F13.1» F6.1, ra.rtx.:xo 10F7e10F5.19F7.1¢Fg.1¢F5.1)
¢ ] 800 CONTINUE
—800% £ DRINT ERROR. SUMMARY .
3nn* WRITE(2+5) IDENT» IPAGE
3nts IPAGE = IPAGE + 1
3024 WRITE(24:620)
g:sa 620 FORMAT(1H » 20X» 23HERROR SUMMARY = BY HOUR//)
L)

WRITE (2+630)
- 112




*¥RiINSHME %%

* & kRUNS!H M* % x

3o5* 630 FORMAT(1H » 1AXs 29H===—== =FRROR TYPEwme—w= v 6Xe
3nhk* 1 304ERROR INFORMATYON NUMRFR OF
In7=* 2 /7 14Xe 27HY 2 3 y10H 4 ’
—. 30A% 3  30HRETURNS LOSS MESSAGES  » /74%» SHUNTTS )
3n9x WRITE(2,640)
310%* AUO FORMAT(1H » oM HOUR )
311% DO 7N0 IH = 1,IHMAX
312% IF( TRESH(7+,IH) .LE, 0 ) GO Th =200
313=* ¥ = IRESH(7, TH)
31u* DO A50 IET = t,6
315% PRP(TET) = IRFESH(IET, Iy)
J14%* PRP(IFT) = PRP(IFT) / (X / 2.)
_317% AS0 CONTIMUE
318% WRITE(2+,660) THy (PRP(IET), IFT= 1vR) s TRESH(7,TH)
319% AH0 FORMAT(1H » 18s FR,4» SF10.4, T11)
. 320%_ 700 CONTINUE
3o1% WRIT=Z(2.710) .
: 3p2* 710 FORUAT(1H +//7/20X+s31HERRNR S!IMMARY - RY MESSAGE TYPF )
—1 L CWRITE(2,630)
324x WRITF(2,720)
: JoR* 720 FORMAT(1H » O MESGAGE, / 9H TYPF )
326 c . D0 /N0 IT = 1.7
' ) 327* DO a1n  IT=1,7
» 32R% IF{ IREST(7+ TT) +LE. 0) GO Th ROO
.. .. 329% X = IREST(7, TT)
330 DO 730 IET = sk
331 PRP(TIFT) = TRFST(IET, IT)
.. 330% PRP(TFET) = PRP(TET) / (X / 2.)
! 333 730 CONTINUE
334* WRITF (2, 66M) ITe (PRO(IFT)e TFT= 1,8 TRFST(7.1T)
| 335%_ C an0 CONTIMUE .
33/% ang Ie(TCHAINGEN,N) GO TO 810
' 337* DO ROS I=1,6A
33R% RNS5  ERSIMT(IT»T)=ERSUMT(TT, 1) +PRP(])
‘ 339% ERSIMT(IT» 7)=TRFST( T2 IT)+ERSUMT(IT,.7)
) 3un* ENCNNE (5499005, TNE) ICHAIN.I?.(PRP(T).t=1.5).xpEsT(7.17)
o . 3utx ArRNS  FORMAT(IZ TR IFR4»SE1N,UsT11)
3yo* IRLK1=IRLK141
l 343% ¢ WRITE (30 IBLK1) ( TNE
| 3yux* R10 CONTTNUE
| , 3us* A25 RETIIRN
. 3uh* END
=X XSIMPAM® %% *kESTMPAME %




1% SUBROUTINE SIMPAM
2% Cc SIMULATIONS PARAMETERS ARE READ TN

3% INCLUNE COMRLK
ux REAN(7,100) TIDEMT
S% 1N0 FORWAT(12A6)

O -3 S _ REAN(T79200)MNSHIFT, THMAXe MEM(1)e MEN(2)» NERROPr (NRO(L)r L=1,9),
7* 2 IDAY, RKLG» PUL» PUSs» SRTA» SRTS,
Ax (o X ((TATA(JeN) ¢ N= 108)0 J= 192)9s NTFEr Y

.. 9% 3 ({TATA(JeN) s Nz 198} U= 1¢2)s NTF» YeICHATN,TZERO

1n* 500 FORMAT(I3Z,T2,2T1,T1r1Xe0A1»2T2,2XrtFSe3r16T1rT3rFR.ARIUIT1FL4.N)
11% C 200 FORYAT(I3» T2y 211 2X» 611, 3X, 21I2¢ 2Xv 4FS.3s 1671+ T3+ AR)
12% . TZERO=TZERQO*3600.
13% PUL = PUL / 1N0.
14% PUS = PUS/ 10N,
15% . MEN(3)= MEN(1) + MEN(2)
1A% MENS = MEN(3)
17% C 7RO RUN SUMMARY CHOUMTERS
1R¥ __ DO 22n TIH = 1 THMAX
19% NCTSH(IH) = 0
20%* FRHR(IH) = n,
21% DURIN(IH) = 0,
22% SNIN(IH) = N,
24% DELSD(IH) = 0.
25% DO 2085 1ES = 1R
2h% IRESH(IES, TH) = 0
21% 205 CONTINUE
P2R%* DO 21N J = 1,2
29% LoGrAC(IHey) = O
_AQ* e L MUCAMP(IHJ) = 0 - R
1% MUREJ(IHeJ) = D
A% MUINT(THeJ) = O
33k 210 CONTINUE - -
U * DO 215 IC = 1+5
315* CEC(IH IC) = N,
A% 215 _CONMTINUE e -
7% DO 220 M = 1:MENS
AR* = 0

MGCP(TIH»M)
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ESTMPAM* %% *x &GP AME
19k CMTUG(IH»™Y = 0, _
4o* CTWH(IH/M) = n, B
(S 84 CION(TIHIM) = 0,
uzx CFS(THsM) = n,
u3* CFA(THIM) = n,
uux* 220 CONTINUE
us* DO 230 IP = 1,5
Yh* NCTSP(IP) = n
47 DO 229 IS = 1+¢5
— WAx CTSP(IP,IS) = 1,
4o 829 CONTIMUFE
s0* 230 CONTTMUFE
51% _ DO 240 1T = 1,8
K% NCTST(IT) = n
53% DO 239 IP = 1,5
3 ] —_84% _____ _ CTST(IT.IP) = 0O,
55% 239 CONTINUE
RA* 240 CONTINUE
S1% DO 245 JES = 1.8
SA* DO 245 IT = 1.7
- K9% IREST(IES, IT) = n
—AN% = 245 CONTINUE
AlX c PRINT SIMULATINN PARAMETERP [oPUTS TF CALLFDN FOR
[3-1 ) IF(ORN(1) ME, CHAR(1)) GO TO §nO
A3E __WRITE(2:250) INEMT» IPAGE
AU% 250 FORMAT(1H1, 15X, 12A6» 13Xe SHPAGE » I4/)
ASE IPAGE = IPAGE +
— AR MWRITE(2.300) NSHIFT» TNAYr IHWAX, BKLGs MEN(1)» Y, WEN(2)s
AT* 2 NERROP, PUL s+ SRTAe PUS » SRTG
AR¥ N0 FORMAT(1IH
LQ*. e 1 2Xa 23HNO. OF SHIFT ITERATIONS, I13s 10X,
TJ0* 2 20HNO. OF SIMULATED DAY, I13/
7% 3 3Xe 22HNO, OF HOURS PER SHIFT, Il4s 10X»
e L T2% . ... 4 19HINITIAL RACKLOG 'G3, I1iu/
T73* 5 3Xe 23HNO. 0OF ACTION OFFICIERS, 12Y» Tto
74 S 10%» 13HRANNOM NUMRFER, 12Xs F1n.A/
—_—28k . 6.3%s 'ERROR MESSAGES', 18X 1/
TH* 6 3X» 20HNO. OF IND OPERATORS, 18Xe T1//
T77* 7 3X, 3BHPRORARILITY OF UNDETFERYFD ERROR IN CCre BXe
~-- -IR%E _ . .. _ A 31HSYSTEM RESPONSE TIMF TO TNQIUIRY/
79% 9 10X» 14HLOW TMPORTANCE, F6.3»
ANn* . A 26X YHMEAN, F7.3/
—_— a1 . . 1 10Xes 11HSIGNIFICANT: FO,3»
. AD* 2 26Xes 2HSD» FN.3//)
. A3¥ S00 CONTINUE
- .- RU¥ RETURN
. AR% END
2 XSUMMER ® % * X ASUMMER % %
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—1 SUBROUTINE SUMMER

DXk INCLIUINE COMRLK
3% PRINT 1000
4% 1000 FORMAT(22(1X/)
5% 1 v 1 DO YOU WANT A STMULATINN SIMMARY?2?')
S REAN 2000s AMSW
L T% . 2000 FORMAT(2X,A3) .
% IF( ANSW .EQ. * MOt .OR. Aqu .FQO "‘!O ') GO TO 99°
o* PRIMT 1010 sNGHIFTsNCCeEXPR(1)2FXPR(2)r (MpMCL(MY»
10% —~ . 1 EXTPYM(M) ¢ EXASP(M) ¢ _M=1,MENS)
11% 1n10 FORWMAT(22(1X/)
L 12% 1 /8%s *AFTER*» T8s ¢ TTERATYONS: //
—13% .. 2 ' UESSAGES PROCFSSED =t',1In/
14% X AVG TIME pPER MESSAGE= ¢ FR,1/
15% 4 * cFFECTIVENFSS =Y sFR.X/
C_A6* o 8. MAN MSGS  AVG TIMF/MSG AGP' /
17% 6 6(1’1' 16 Fluol' F7o3/))
18% REAN 2000, ANSW
19% . S0 COMTINUE
20 % PRIMT 1020
21% 1n20 FORMAT(22(1X/)
R2% .. 1T J WHICH HQUR SHMMARY PO YU wANMT?e)
23% READ 2010.L
4% 2010 FORMAT(2X» I2)
25% . S IFC L +LE. 0) Go TO 909
2h% PRINT 1030 LLoMSHIFToMUCAMP (L 02)r (Me™MACD (L eM)
27 % 1 EXTOMH(LIM) y EXYASPH{L »v) o M= o MENS)
2R¥ 1030 FORMAT(22(1¥X/),
2Q9% 1 /5Ye tHOUR'» I3¢ ' AFTFR'y T4, ¢ JTFRATTONS.? //
3Nk 2 v MESSAGES PROCFSSEN ' , YA, ///
3% 3 v MAN MSGS AVG TIME/MSG AGPY /
30% 4 A{T3» I6r FlU,.,1» F7.2/))
33 % REAN 2000, ANSW
36k .60 T0.850. .. . ..
35k Q99 CONTINUE .
AA¥* RETHRM
—.R7% . _ . .__END
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APPENDIX C

Flow Charts
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Tech Support Ofc, 0JCS

USASA, Artington, ATTN: IARD-T

USA Rsch Ofe, Durham, ATTN: Life Sciences Dir
USARIEM, Natick, ATTN: SGRO-UE-CA

USATTC, Ft Clayton, ATTN: STETC-MO-A
USAIMA, Ft Bragg, ATTN: ATSU-CTD-OM
USAIMA, Ft Gragg, ATTN: Marquat Lib

US WAC Ctr & Sch, Ft McClellan, ATTN: Lib

US WAC Ctr & Sch, Ft McClettan, ATTN: Tng Dir
USA Quartermaster Sch, Ft Les, ATTN: ATSM-TE
inwitigence Marerial Dev Ofe, EWL, Ft Molsbird

USA SE Signai Sch, Ft Gordon, ATTN: ATSO-EA
USA Chapisin Cir & Sch, Ft Hamiiton, ATTN: ATSC.TE-RD
USATSCH, Ft Eustis, ATTN: Educ Advisor

USA War College, Carlisie Berracks, ATTN: Lib
WRAIR, Neuropsychiatry Div

DL, SDA, Monterey

1 USA Concapt Anal Agey, Bethesda, ATTN: MOCA-MR
1 USA Conaspt Anal Agcy, Bethesda, ATTN: MOCA-JF
1 USA Arctic Tem Ctr, APO Sesttle, ATTN: STEAC-PL-MI
1 USA Arctic Test Ctr, APO Seattte, ATTN: AMSTE-PL-TS
1 USA Armement Cmd, Redetone Arsenal, ATTN: ATSK-TEM
1 USA Armament Cmd, Rock isiend, ATTN: AMSAR-TDC
1 FAA-NAFEC, Adantic City, ATTN: Library

1 FAA-NAFEC, Atiantic City, ATTN: Human Engr Br

1 FAA A ical Ctr, Oklgh City, ATTN: AAC44D
2USA Fid Arty Sch, Ft Sill, ATTN: Library

1 USA Armor Sch, Ft Knox, ATTN: Library

1 USA Armor Sch, Ft Knox, ATTN: ATSB-Dt-E

1 USA Armor Sch, Ft Knox, ATTN: ATSS-OT-TP

1 USA Armor Sch, Ft Knox, ATTN: ATS8-CD-AD

— A) b et ek b s b ah b ah s b R b b b b wd b mh ) ok b s b mh ot ok b b b s s b b b b m 4 b e eh =

AR Distnbution List

HQUSACDEC, Ft Ord, ATTN: Library

HQUSACDEC, Ft Ord, ATTN: ATEC-EX -E—Hum Factors
USAEEC, Ft Benjemin Harrison, ATTN: Library

USAPACDC, Ft Benjamin Harrison, ATTN: ATCP-HR

USA Comm-—Eiect Sch, Ft Monmouth, ATTN: ATSN—-EA

USAEC, Ft Monmouth, ATTN: AMSEL -CT-HDP

USAEC, Ft Monmouth, ATTN: AMSEL-PA-P

USAEC, Ft Monmouth, ATTN: AMSEL-S1-CB

USAEC, Ft Monmouth, ATTN: C, Facl Dev Br

USA Materiais Svs Anal Agey, Abecdesn, ATTN: AMXSY -7
Edgewood Arsensl, Absrdesn, ATTN: SAREA-8L—H

USA Ord Ctr & Sch, Aberdesn, ATTN: ATSL-TEM—C

USA Hum Engr Lab, Absrdeen, ATTN: Library/Dir

USA Combat Arms Tng Bd, Ft Senning, ATTN: Ad Supervisor
USA Infantry Hum Rsch Unit, £t Benning, ATTN: Chief

USA intantry 8d, Ft Benning, ATTN: STESC-TE-T

USASMA, Ft Bliss, ATTN: ATSS—-LRC

USA Air Def Sch, Ft Bliss, ATTN: ATSA-CTD-ME

USA Air Def Sch, Ft Bliss, ATTN: Tech Lid

USA Air Def Bd, Ft Bliss, ATTN: FILES

USA Air Def Bd, Ft Bliss, ATTN: STEBD-PO

USA Cmd & General Stf College, Ft Leavenworth, ATTN: Lib

USA Cmd & General Stf College, Ft Lesvenworth, ATTN: ATSW~SE~L
USA Cmd & General Stf Cotiege, Ft Leavenworth, ATTN: Ed Advisor
USA Combined Arms Cmix Dev Act, Ft Lesvenworth, ATTN: OeoCar
USA Combined Arms Cmbt Dev Act, Ft Lesvenworth, ATTN: CCS
USA Combined Arms Cmbt Dev Act, Ft Lesvenworth, ATTN: ATCASA
USA Combined Arms Cmix Dev Act, Ft Leavenworth, ATTN: ATCACO-E
USA Combined Arms Cmiit Oev Act, Ft Legvenworth, ATTN: ATCACC~C!
USAECOM, Night Vision Lab, Ft Belvoir, ATTN: AMSEL-NV~SD
USA Comouter Sys Cmd, Ft Belvoir, ATTN: Tech Library
USAMERDC, F1t Beivair, ATTN: STSFB8-DQ

USA Eng Sch, Ft Beivoir, ATTN: Library

USA Topographic Lab, Ft Belvoir, ATTN: ETL-TD-$

USA Topographic Lab, Ft Beivoir, ATTN: STINFO Center

USA Topographic Lab, Ft Bevoir, ATTN: ETL-GSL

USA inwiligence Ctr & Sch, Ft Huachuca, ATTN: CTD-MS

USA intetiigencs Ctr & Sch, Ft Huachuca, ATTN: ATS--CTD-MS
USA intsiligence Cir & Sch, Ft Huachucs, ATTN: ATSI-TE

USA Inteitigence Ctr & Sch, Ft Huschucs, ATTN: ATSI-TEX-GS
USA Inteltigence Ctr & Sch, Ft Huschucs, ATTN: ATSI-CTS-OR
USA Intsiligence Ctr & Sch, Ft Huachuca, ATTN: ATSI-CTD-DT
USA Intalligence Ctr & Sch, Ft Huschuca, ATTN: ATSI-CTD-CS
USA inmitigence Ctr & Sch, Ft Huschuca, ATTN: DAS/SRD

USA Intsiligence Ctr & Sch, Ft Huachuca, ATTN: ATSI-TEM

USA inteiligence Ctr & Sch, Ft Huschucs, ATTN: Library

CODR, HQ Ft Huschucs, ATTN: Tech Ref Div

2 CODR, USA Electronic Prvg Ged, ATTN: STEEP-MT =S

1 HQ, TCATA, ATTN: Tech Library

1 HQ, TCATA, ATTN: AT CAT-OPQ, Ft Hood

1 USA Recruiting Cmd, Ft Sheriden, ATTN: USARCPMP

1 Senior Armw Adv., USAFAGOD/TAC, Ewgin AF Aux Fid No. 9

1 HQ, USARPAC, OCSPER, APO SF 90850, ATTN: GPPESE

1 Seirvsan Lib, Acadermy of Health Sciences, Ft Sem Houston

1 Marine Corps Inet., ATTN: Osen-MC!

1 HQ, USMC, Commandam, ATTN: Code MTMT

1 HQ, USMC, Commendant, ATTN: Code MP1-20-28

2USCG Acadenvy, New London, ATTN: Admission

2USCG Academy, New London, ATTN: Library

1 USCG Training Crr, NY, ATTN: CO

1 USCG Training Ctr, NY, ATTN: Educ Sve Ofc

1 USCG, Peychol Res B, OC, ATTN: GP 1/62

1 HQ Mid-Aange e, MC Det, Quentico, ATTN: PAS Div
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1 US Marine Corps Lisison Ofc, AMC. Alexandna, ATTN: AMCGS-F
t USATRADOC, Ft Monroe, ATTN: ATRQ-ED
6 USATRADQC. Ft Monros. ATTN: ATPR—-AD
1 USATRADOC. Ft Monroe, ATTN: ATTS-EA
1 USA Forces Cma, Ft McPherson, ATTN: Library
2 USA Avianon Test Bd. Ft Rucker. ATTN: STEBG-PO
1 USA Agey for Aviation Safety, Ft Rucker, ATTN: L.brary
1 USA Agey for Aviation Safety, Ft Rucker. ATTN: Educ Advisor
1 USA Aviation Sch, Ft Rucker, ATTN: PO Drawer O
1 HQUSA Aviation Sys Cma, St Lauis, ATTN: AMSAV-ZDR
2 USA Avianon Sys Test Act., Edwards AFB, ATTN: SAVTE-T
1 USA Air Det Sch, Ft Bliss, ATTN: ATSA TEM
1 USA Air Mobility Rsch & Oev Lab, Moffert Fid, ATTN: SAVDL-AS
1 USA Aviation Sch, Res Tng Mgt, Ft Rucker, ATTN: ATST-T-RTM
1 USA Aviation Sch, CO, Ft Rucker, ATTN: ATST-D-A
1 HQ. DARCOM, Alexandnia, ATTN: AMXCD-TL
1 HQ, DARCOM, Alexandria, ATTN: CDR
1 US Military Academy, West Point. ATTN: Seriais Unit
1 US Military Academy, West Point, ATTN: Ofc of Milt Ldrshp
1 US Military Academy, West Point, ATTN: MAOR
1! USA Standardization Gp, UK, FPO NY, ATTN: MASE~-GC
1 Ofc of Navai Rsch, Arlington, ATTN: Code 452
3 Ofc of Navel Rseh, Arlington, ATTN: Code 458
1 Ofc of Naval Rch, Arlington, ATTN: Code 450
1 Otc of Naval Rsch, Aclington, ATTN: Code 441
1 Navai Aerospc Med Res Lab. Pensacola, ATTN: Acous Sch Div
1 Navai Aerosdc Med Res Lab, Pensacols, ATTN: Code L51
1 Naval Aerosoc Med Res Lab, Pensacola, ATTN: Code LS
1 Chief of NavPers, ATTN: Pers-OR
1 NAVAIRSTA, Norfolk, ATTN: Safety Ctr
1 Nav Oceanographic, DC, ATTN: Code 6251, Charts & Tech
1 Center of Naval Anal, ATTN: Doc Ctr
1 NavAirSysCom, ATTN: AIR-5313C
1 Nav BuMed, ATTN: 713
1 NavHelicopterSubSqua 2. FPO SF 96601
1 AFMAL (FT) Wiltiams AFB
1 AFHRL (TT) Lowry AFB
1 AFHRL (AS) WPAFB. OH
2 AFMRL (DQJZ) Brooks AFB
1 AFHAL (DOJN) Lackland AF8
1 HQUSAF (INYSD)
1 HQUSAF (DPXXA)
1 AFVTG (RO} Randoloh AFB
3 AMAL (HE) WPAFB, OM
2 AF Inst of Tech, WPAFS, OH. ATTN: ENE/SL
1 ATC (XPTD) Rendoiph AFS
1 USAF aeroMed Lib, Brooks AFB (SUL-4), ATTN: DOC SEC
1 AFOSR (NL}, Artington
1 AF Log Cmd. McClelian AFB, ATTN: ALC/OPCRS
1 Aw Force Academy, CO, ATTN: Dept of Bei Scn
S NavPers & Dev Ctr, Sen Diego
2 Navy Med Neuropsychiatric Rsch Unit, San Diego
1 Nav Etectromic Lab, Sen Diego, ATTN: Res Lab
1 Nav TrngCen, San Diego. ATTN: Code 9000-Lib
1 NavPostGraSch, Monterey, ATTN: Code 55As
1 NavPostGraSch, Vionterey, ATTN: Code 2124
3 NavTrngEquioCtr, Orlando, ATTN: Tech Lib
1 US Dept of Labor, OC, ATTN: Manpower Admin
1 US Dept of Justice, OC, ATTN: Drug Enforcs Admin
1 Nat Bur of Standaras, DC, ATTN: Computer Info Section
1 Nat Clearing Mouse for MH—Info, Rockville
1 Denver Federsl Ctr, Lakewood, ATTN: BLM
12 Defense Documentstion Center
4 O Psveh, Army Ma, Russell Ofcs, Canberra
1 Scienntic Adver, Mil 8d, Army Ha, Russell Ofcs, Canberra
1 Mil and Air Attache, Austrian E v
1 Cantre de Regherche Oes Facteurs, Humaine de 1a Defense
Nationale, Brussels
2 Canadian Joint Staff Washington
t C A Statf Royal Canadisn AF, ATTN: Pers Std Anal Br
3 Chuef, Canadisn Det Rsch Staff, ATTN: C:CRDSIW)
3 8ritish Det Statt, Briush Embassy, Washington

1
1
1
1
1
1

1
1

Daf & Ciwil Inst of Enviro Medicine, Canada

AR CRESS, Kensington, ATTN: Info Sys 8r
Militaerpsykologisk Tieneste. Copenhagen

Military Attache. French Embassy, ATTN: Doc Sec
Medecin Chet C E.R.P.A.—Arwnal Touion/Naval France
Prin Scienutic Off, Appl Hum Engr Rsch Div, Ministry
of Defense, New Deth:

Pers Rsch Ofc Library, AKA, Israel Detense Forces
Ministerrs van Defensie, DOOP/KL Atfd Sociaal
Psychoiogische 2aken, The Haque, Netheriands
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